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PREFACE  TO  VOLUME  III.,  DICTIONARY  OF 

ARCHITECTURE 


The  search  for  accurate  definitions  for  words  is  one  of  the  most  interesting  of  pursuits ;  and 
when  the  definitions  sought  are  of  tangible  things,  things  interesting  in  themselves  and  because 
of  their  importance,  the  search  may  interest  the  workman  as  well  as  the  et3rmologi8t.  What  is, 
exactly  speaking,  an  arch  ?  In  close  relation  to  that  inquiry,  what  is  not  an  arch  1  The  reader 
may  amuse  himself  with  rearranging  or  rewording  the  definitions  given  in  Vol.  I.  What  is  the 
Doric  Order  in  the  original  and  in  the  derived  or  secondary  sense  of  the  tenn  ?  The  definitions 
given  in  their  place  assume  the  preexistence  of  the  term  in  the  Roman  sense,  and  only  its  much 
later  application  to  the  order  of  the  Parthenon.  Or,  to  take  a  more  doubtful  case,  should  the 
word  Piazza  be  given  in  the  sense  of  Veranda  ?  A  kind  correspondent  sends,  too  late  for  inser- 
tion in  its  place,  a  history  of  that  word  in  English,  and  refere  to  his  own  signed  letters  in  the 
Nation  (N.Y.),  from  which  it  appears  that  the  term  Covent  Garden  Piazza  was  in  use,  in  London, 
as  early  as  1634 ;  that  thirty  years  later  the  term  was  applied  rather  to  the  covered  ambulatories 
fronting  on  the  square,  of  which  some  still  remain ;  that  the  American  use  of  it  for  the  covered 
out-of-door  extension  of  a  country  house  was  a  direct  borrowing  from  those  arcades  built  by  Inigo 
Jones ;  that  use  of  the  term  has  been  known  for  two  centuries  and  a  half  and  in  all  parts  of  the 
English-speaking  world.  If  an  Englishman  were  writing  home  about  the  strange  things  seen  in 
the  United  States,  he  would  name  Piazzas  rather  than  Verandas,  keeping  the  later  word  for 
India.  Piazza  used  in  this  sense  is  a  blot  on  our  technical  vocabulary,  but  it  must  be  acknowl- 
edged. How,  then,  conceniing  Porte  Corhere  in  the  sense  of  a  covered  porch  for  carriages? 
That  is  a  tenn  which  ought  to  be  kept  out  of  the  language,  if  possible,  and,  therefore,  either 
opposed  or  ignored.  A  century  hence,  if  it  is  in  the  daily  use  of  English-speaking  people,  it 
may  be  necessary  to  admit  it  as  we  now  admit  Piazza ;  but  let  every  accurate  writer  and  speaker 
avoid  it  till  then,  and  let  every  dictionary  name  it  with  reprehension. 

The  abuse  of  traile  names  threatens  the  building  trades,  the  decorative  arts,  and  all  those 
human  occupations  which  are  seriously  modified  by  the  modem  race  for  commercial  advantage. 
It  would  be  well  if  the  architects  and  mural  painters,  the  trained  artists  who  are  concerned  in 
decorative  art,  would  refuse  to  help  confound  and  corrupt  oiu*  English  vocabulary.  We  of  English 
speech  have  to  borrow  words  from  the  languages  of  men  more  versed  and  more  traditionally  at 
home  than  we  are  in  the  things  of  fine  art ;  but  we  may  at  least  take  those  foreign  words  in  their 
true  senses,  and  we  may  use  our  own  English  words  aright.  Let  us  not  force  Renaissance  to 
include  the  Decadence  as  well ;  let  us  not  admit  that  a  Wainscot  can  be  of  marble. 

In  the  Preface  to  Vol.  I.  there  was  mention  of  those  contributions  to  the  Dictionary  which  by 
their  nature  could  not  well  be  signed.  Referring  now  to  those  articles  which  bear  their  authore* 
name«,  it  seems  advisable  to  classify,  roughly,  the  work  represented  by  those  articles  and  the 
character  of  the  information  there  given.  Thus,  in  the  matter  of  architectural  education.  Pro- 
fessors Ware  and  Sherman  and  Mr.  Partridge  have  treated  Drawing,  Perspective,  Projection,  and 
Shades  and  Shadows.  Mr.  Walter  C<j<)k  has  written  on  the  great  School  of  Art  in  Paris,  and 
Mr.  Sandier  on  other  French  schools  (see  Architect  in  France).     Messrs.  Blackall,  Berg,  and  Wight 
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PRBPACB   TO  VOLUME   III. 

must  be  mentioned  in  this  connection  as  having  written  on  subjects  so  nearly  akin  to  education  as 
Fellowship,  Photography,  and  Societies  of  Architects. 

The  modem  practice  of  architecture  and  building  has  been  treated  especially  by  Messrs.  Gibson, 
Sandier,  and  Fiske  in  articles  on  The  Architect  in  England,  France,  and  Italy ;  by  Messrs.  Brun- 
ner,  Gibson,  and  Van  Brunt  in  a  general  way  (see  Builder,  Specification,  Sui)erintendent),  and  by 
Mr.  Marshall,  from  the  point  of  view  of  the  suggestive  reformer  of  modem  practice,  in  the  articles 
Modelling  and  Tmth  in  Art. 

Immediately  connected  with  this  is  the  large  body  of  work  conceming  modem  constmction  in 
all  its  range,  from  the  simple  and  realistic  subject  of  Mr.  Atkinson  (Slow-burning  Constmction) 
to  the  engineering  problems  treated  by  Mr.  Hutton  (Caisson,  Centring,  Equilibrium  of  Arches, 
Excavation,  Expansion,  Foundation,  Iron  Constmction,  Masonry,  Steel,  Strength  of  Materials) 
and  the  wholly  modem  scientific  considerations  which  are  the  subjects  of  Professor  Sabine 
(Acoustics,  Echo,  Reflector,  Sounding  Board,  Whispering  GaUery,  and  other  kindred  tenns), 
Mr.  Gerhard  (Bath  and  cognate  subjects.  Drain,  Drainage  and  House  Drainage,  Gas  Piping  and 
Plumbing,  Kitchen,  Laundry,  Market,  and  Water  Supply),  and  Mr.  Purdy  (Fireproofing). 

Other  departments  and  other  manifestations  of  this  great  subject  of  modem  building  appli- 
ances and  building  practice  are  covered  by  the  articles  of  Mr.  Baldwin  (Ventilation),  Mr.  Gibson 
(Bill  of  Quantities,  Builder,  Estimating,  Surveyor),  Mr.  Hinchman  (Key,  Lock,  etc.),  Mr.  Robb 
(Electrical  Appliances,  Elevator  [Electric],  Warming  by  Electricity),  Mr.  D.  N.  B.  Sturgis  (Beam, 
Bolt,  Brick,  Stair,  Step,  each  with  many  subtitles),  and  Mr.  Wight  (Shoring,  -which  includes 
house  moving  9,nd  raising).  Materials  not  already  mentioned  are  the  special  subjects  of  Mr.  De 
Morgan  (Keramics)  and  Dr.  Merrill  (Marble  with  subtitles.  Stone  with  subtitles). 

These  subjects  are  often  closely  interlinked,  and  it  is  difficult  to  classify  such  work  as  Mr. 
Caryl  Coleman*s,  for  instance  (see  Altar,  Ambo,  Chancel,  Font,  Reredos,  Stall,  and  similar  articles 
on  Ecclesiology ;  also  Symbology),  and  to  say  whether  it  belongs  to  the  history  of  architecture  or 
rather  to  kindred  forms  of  decoration.  In  the  matter  of  pure  decoration,  its  theory  and  practice, 
the  articles  of  Mr.  Blashfield  on  Mural  Painting,  Mr.  Crowninshield  on  the  practical  side  of  the 
«ame  great  art  (Distemper,  Encaustic,  Fresco,  Mosaic,  Oil  Painting,  Water  Glass,  Wax  Paint- 
ing), Mr.  La  Farge  on  the  subject  he  has  made  so  especially  his  own,  the  Window  of  decorative 
glass,  and  Mr.  Lethaby  on  the  nature  of  Design  and  the  difficulties  in  the  way  of  originality  and 
significance  in  the  modem  industrial  epoch,  are  to  be  compared  with  the  pa])eiit$  on  8])ecial  topics, 
such  as  Robbia  Work  by  Pi'ofessor  Marquand  and  Keramics  by  Mr.  De  Morgan. 

Buildings  of  the  modem  world,  conceming  which  there  has  been  much  semiscientific  thought 
and  much  discussion,  have  been  treated  by  Messrs.  Abl^e  (Obser^^atory),  Aiken  (Post  Office), 
Bmnner  (Synagogue),  Cowles  (Hospital),  Hanlenbergh  (Hotel),  Hill  (Apartment  House,  Office, 
Tenement  House),  Soule  (Library),  and  Wheelwright  (Schoolhouse). 

Biography  has  been  the  work  of  Mr.  Smith,  as  stated;  in  Vol.  I. 

Finally,  the  vast  subject  of  the  history  of  architecture,  ancient  and  mcxlem,  European  and 
Oriental,  whether  treated  geographically  or  by  subjects,  has  been  handleil  by  Professor  Balx!ock 
(Vaults),  Mr.  Day  (the  Stoa,  the  Temple),  Mr.  Ferree  (Church,  the  siunmar}'),  Mr.  Fiske 
(Church,  the  nature  of  the  building).  Professor  Frothinghani  (Memorial  Arch,  Memorial  Col- 
umn), Mr.  Goodyear  (the  Leaning  Tower),  Mr.  Longfellow  (Baptistery,  Round  Church),  Mr. 
Piatt  (the  Villa).  Again,  this  has  been  examined  from  another  point  of  view  by  Mr.  Delleu- 
baugh,  who  treats  American  archteology  in  many  papers,  Professor  Frothinghani  with  Pelasp:ic 
and  Hittite  antiquity.  Professor  Hamlin  with  Byzantine  Art,  Mr.  Longfellow  who  handles  Grect>- 
Roman,  Latin,  Neoclassic,  and  Romanesque  art.  Professor  Marquand  and  Mr.  Spiers  who  treat 
respectively  Grecian  and  Imperial  Roman  art.  The  same  great  subject,  treated  geogi'aphically, 
has  been  the  business  of  Mr.  Blackall  (Belgium,  Portugal,  and  Spain),  Mr.  Brewer  (Austria, 
Bohemia,  (jemiany,  and  Hungary),  Mr.  Cram  (China  and  Japan),  Mr.  DeKay  (Ireland),  Mr. 
Dellenbaugh  (Mexico,  Central  America,  and  the  United  States  as  to  their  pre-C^olumbian  epoch), 
Mr.  Fiske  (Italy,  the  northwestern  provinces),  Professor  Frothinjsjhani  (Italy,  except  the  for 
northwest),  Mr.  Graham  (North  Africa),  Professor  Hamlin  (the  Balkan  Peninsula,  Egyj>t,  India, 
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and  Scotland),  Mr.  Schopfer  (Switzerland),  Mr.  Schuyler  (the  United  States),  Mr.  Sjiiers  (Asia 
Minor,  Persia,  Syria),  Mr.  R.  C.  Sturgis  (England),  Mr.  Taylor  (Canada),  Mr.  Turner  (Mexico), 
Professor  Warren  (France,  the  southern  provinces). 

The  editor  cannot  close  this  synopsis  of  the  work  of  several  busy  years  without  renewing  his 
thanks  to  the  contributors  who  have  seconded  him  so  cheerfully.  The  scheme  of  the  Dictionary 
has  never  been  disturbed  or  made  difficult  by  any  unwillingness  on  their  part  to  conform  to  it. 
To  one  who  thinks  with  the  present  writer  that  there  is  no  evidence  of  thorough  mastery  of  a 
subject  more  complete  than  a  perfect  willingness  to  present  that  subject  in  the  form  required  by 
a  special  occasion,  —  than  the  absence  of  intellectual  rigidity  and  a  flexibility  of  spirit  such  as 
comes  only  from  long-continued  mental  exercise,  —  the  evidence  thus  attbrded  of  the  unique  merit 
of  the  Dictionary's  staft'  of  contributors  is  most  complete  and  convincing. 

R.  S. 
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(in.  Greek,  a  spit,  ojSeAco-Kos,  or 
a  pointed  weapon,  or  the  like).  A.  A  tall  and 
slender  decorative  structure  or  piece  of  mate- 
rial, as  a  pinnacle-like  ornament  on  a  ueoclaBsic 
building.  More  especially,  a  memorial  or  deco- 
rative piece,  8(}uare  in  plan,  or  nearly  so,  with 
slightly  sloping  sides,  and  terminated  at  top 
by  a  pyramid  whose  sides  slope  more  rapidly. 
(See  Pyramidion.)  The  origin  of  these  monu- 
ments is  to  be  found  in  Egypt,  where  they 
stood  commonly  one  on  either  side  of  the  en- 
trance to  a  temple  or  palace,  their  nearly  ver- 
tical faces  affording  an  admirable  opportunity 
for  hieroglyphic  inscriptions,  easy  to  read,  and 
of  decorative  effect.  Obelisks  are  known  to 
have  been  put  up  as  early  as  the  4th  dynasty 
of  Egyptian  kings  (3759-3730  b.c.  —  Flinders 
Petrie),  but  none  remain  of  so  early  a  time. 
The  largest  obelisk  existing  is  that  at  Heli- 
opolis,  of  red  granite,  and  stated  to  be  66 
feet  high ;  this  also  is  the  oldest  known  except 
some  very  small  ones,  as  it  belongs  to  the 
1 2th  dynasty  (2622-2578  —  Flinders  Pe- 
trie). It  was  customary  to  cover  the  pyra- 
midion with  metal,  perhaps  always  gilded 
bronze,  with  the  idea  of  keeping  water  from 
the  grain  of  the  stone. 

Many  obelisks  were  brought  from  Egypt  to 
Rome  during  the  days  of  the  great  Empire,  and 
some  have  been  carried  from  Egypt  to  modern 
cities,  as  the  obelisk  in  the  Place  de  la  Con- 
corde at  Paris  (1833),  that  on  the  Embank- 
ment at  London  (1878),  and  that  in  Central 
Park,  New  York  (1879). 

B.  By  extension,  and  with  allusion  to  the 
sloping  sides  of  the  obelisk  in  its  usual  sense, 
any  stele  or  similar  upright  piece,  especially  if 
a  monolith.  In  this  sense  the  term  is  applied 
to  those  modern  tombs  which  have  a  central 
stmcture  with  sloping  sides  serving  as  a  back- 
ground to  sculpture,  and  the  like.  —  R.  S. 

OBSERVATORY.  An  establishment  erected 
f»)r  the  purpose  of  recording  astronomical,  mete- 
orological, magnetical,  seismological,  or  tidal  phe- 
nomena, to  be  distinguished  from  a  laboratory 
in  which  experimental  work  is  the  prominent 
feature.  In  the  former  matters,  the  experi- 
mental features  are  insignificant  in  comparison 
with  the  observational  arrangements.  The  five 
classes  will  be  considered  in  detail  in  the  follow- 
ing sections. 
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AstronomhxiJ  Observatories.  The  progress 
of  astronomy  has  from  time  to  time  introduced 
new  instalments  and  new  problems,  and  corre- 
sponding new  conditions  must  be  realized  in  the 
constniction  and  arrangement  of  the  buildings 
in  order  to  secure  both  the  desired  observations 
and  the  necessary  accuracy.  In  general,  up  to 
the  seventeenth  century,  the  astronomer  desired 
only  a  clear  view  of  the  whole  sky  from  the 
horizon  upward  ;  the  oldest  observatory  of  this 
style  now  in  existence  is  that  founded  during  the 
Yuen  dynasty,  about  the  year  1300,  in  Pekin, 
China,  near  the  location  of  the  present  Impe- 
rial Observatory  ;  the  building  was  doubtless,  in 
many  respects,  similar  to  those  of  the  Arabs, 
Persians,  Greeks,  Egyptians,  and  Chaldeans  of 
most  ancient  days.  The  instruments  originally 
in  use  at  the  Imperial  Observatory  are  still  pre- 
served there,  but  have  been  replaced  by  others 
made  for  the  Jesuit  astronomers  at  Pekin,  be- 
tween 1673  and  1700.  These  are  all  exposed 
to  the  heavens,  on  an  elevated  granite  platform 
surrounded  by  a  heavy  iron  railing.  Modem 
European  observatories  begin  with  that  erected 
in  1576  for  Tycho  Brahe,  at  Uranien]x)rg,  on 
the  island  of  Huen,  by  the  king  of  Denmark  ; 
since  then,  large  instruments  have  been  estab- 
lished in  the  meridian,  and  the  buildings  have 
been  more  or  less  closed  in,  to  protect  the  as- 
tronomer and  his  apparatus,  leaving  open  slits 
with  movable  shutters,  or  windows,  through 
which  to  observe  the  stai*s.  At  first,  in  onler 
to  obtain  a  clear  horizon,  the  instruments  were 
placed  in  the  upper  stories  of  very  high  build- 
ings, but  this  is  not  done  now.  The  Royal  Ob- 
servatory at  Greenwich,  built  in  1675-1676, 
and  the  Royal  Ol3servatory  at  Paris,  built  in 
1667,  even  in  their  own  day  scarcely  repre- 
sented the  rapidly  advancing  condition  of  as- 
tronomy. Each  of  these  buildings  is  still 
occupied,  but  has  undergone  many  changes  in 
order  to  adapt  it  to  modern  requirements.  At 
the  present  time  it  is  generally  recognized  that 
each  astronomical  instrument  must  have  a  loca- 
tion and  surroundings  appropriate  to  its  work  ; 
thus,  the  instruments  for  observing  in  the  me- 
ridian and  in  the  prime  vertical  should  be  so 
located  that  fixetl  marks  and  colli  mating  tele- 
scopes can  he  placed  exactly  north,  south,  east, 
and  west  of  each  instrument,  and  at  no  great 
distance  therefrom.  For  all  instnmients,  the 
stability  of  their  piers,  the  permanence  of  their 
adjustments,  the  protection  from  strong  wind, 
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the  conformity  of  temperature  within  the  ob- 
serving room  relative  to  that  of  the  free  air  out- 
side, the  freedom  from  minute  vibrations  and 
jars  of  the  ground,  and  especially  a  steady  at- 
mosphere, are  the  fundamental  conditions  for 
good  work.  So  far  as  the  buildings  themselves 
are  concerned,  it  is  found  that  these  conditions 
are  best  secured  by  giving  each  instrument  its 
own  isolated  house;  hence  modem  observa- 
tories constitute  a  cluster  of  buildings  contain- 
ing offices,  residences,  and  instruments,  often 
scattered  over  an  area  of  many  acres,  in  order 
that  each  may  be  located  as  advantageously  as 
possible ;  it  is  only  in  the  case  of  ihountain  ob- 
servatories, where  space  is  not  available  and 
where  it  is  impossible  to  go  out  in  stormy 
weather,  that  it  becomes  necessary  to  crowd 
several  instruments  into  one  building.  A  com- 
plete modem  observatory  must  provide  for  work 
both  in  the  exact  meridian  and  upon  objects  &r 
removed  from  the  meridian.  The  former  is  done 
by  meridian  instruments  whose  use  requires  sim- 
ply a  broad  slit  open  from  the  zenith  down  to 
the  opposite  sides  of  the  horizon.  The  extra- 
meridional  work  is  done  with  instmments  of 
either  the  altitude  and  azimuth  type,  or  the 
equatorial  type ;  both  these  types  require  to  be 
mounted  in  rooms  whose  walls  and  roofs  re- 
volve horizontally,  so  that  the  broad  slit  from 
zenith  to  horizon,  which  serves  as  the  observ- 
ing window,  may  be  brought  opposite  to  any 
part  of  the  sky  that  is  to  be  examined  through 
the  telescope.  The  equatorial  telescope  in- 
vented by  Fraunhofer  has  a  perfectly  free  mo- 
tion around  an  axis  parallel  to  that  of  the  earth, 
called  the  e<iuatorial  axis ;  this  can  be  moved 
by  clockwork,  so  that  an  object  once  brought 
into  the  centre  of  the  field  of  view  will  remain 
there  permanently.  With  such  apparatus,  pho- 
tographs of  faint  stars,  comets,  and  nebulae  can 
be  obtained  by  giving  several  hours  of  continu- 
ous exposure  to  the  sensitive  plate.  The  eye 
end  of  this  telescope  is  near  the  floor  of  the 
room  when  the  observer  is  looking  at  the  zenith, 
but  may  be  20  feet  above  the  floor  when  he  is 
looking  at  points  near  the  horizon.  In  the 
older  observatories,  a  complex  observing  chair 
was  needed  for  the  convenience  of  the  observer ; 
but  in  all  the  newest  ones  the  floor  itself  is 
made  ai^ustable,  rising  and  falling  at  any  mo- 
ment to  suit  the  needs  of  the  case. 

Among  the  best  illustrations  of  the  extent 
and  manifold  character  of  the  works  undertaken 
by  modern  observatories  and  the  consequent 
necessary  expansion  of  apparatus  and  buildings, 
we  quote  the  Observatory  of  Harvard  Univer- 
sity, Cambridge,  Mass.,  which  now  maintains 
several  branch  observatories  and  employs  in  all 
about  fifty  astronomei's,  physicists,  computers, 
and  clerks.  Among  the  great  observatories 
built  in  recent  years  with  a  view  to  work  in 
some  Hpocial  tlej)artment  in  .'istronomy,  we  may 
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enumerate  the  following:  The  Imperial  Cen- 
tral Observatory  at  Poulkova,  near  Saint  Peters- 
burg (1836-1839) ;  the  new  Observatory  of  the 
University  of  Vienna ;  the  Observatory  at  Nic« 
(1885-1890);  and,  in  the  United  States,  the 
Lick  Observatory  on  Mount  Hamilton;  the 
Naval  Observatory  in  Washington,  and  the  Yerkes 
Observatory  belonging  to  the  University  of  Chi- 
cago, but  located  at  Williams  Bay,  Wisconsin. 

Meteorological  Observatories.  The  only 
building  pertaining  to  meteorology  that  has 
descended  to  us  from  classic  times  is  the  so- 
called  **  Tower  of  the  Winds  "  at  Athens,  which 
dates  from  between  fifty  and  a  hundred  and 
fifty  years  before  Christ.  Each  side  of  the 
tower  bore  a  sundial,  that  is  to  say,  a  horizon- 
tal stylus  projected  from  the  middle  of  the  upper 
edge  of  each  face ;  from  it  radiated  the  hour- 
marks  chiselled  into  the  smooth  marble,  and, 
undoubtedly,  at  one  time  filled  with  red  or  black 
pigments.  The  interior  of  the  tower  still  bears 
witness  to  the  fact  that  it  formerly  contained  a 
large  water  clock  or  clepsydra. 

The  modem  revival  of  interest  in  meteorology 
dates  from  Galileo  and  more  especially  from  his 
pupil,  Ferdinand  II.,  Grand  Duke  of  Tuscany, 
who,  in  1653,  distributed  thermometers  to  sev- 
eral cloisters  and  organized  a  system  of  daily 
records,  the  general  oversight  of  which  was  com- 
mitted to  Father  Luigi  Antinori.  During  the 
past  two  hundred  and  fifty  years,  the  con- 
ditions under  which  satisfactory  observations 
can  be  made  have  come  to  be  better  under- 
stood, and  the  observatory  buildings  have 
undergone  corresponding  alterations,  althougii 
observations  and  records  are  still  made  by 
thousands  of  amateurs  under  more  or  less 
unsatisfactory  conditions.  Meteorological  ob- 
servations are  frequently  combined  with  seismo- 
logical  and  magnetical  in  one  establishment,  and 
in  order  to  respond  to  these  manifold  require- 
ments a  number  of  small  buildings  must  be 
scattered  over  an  area  of  several  acres.  If 
magnetic  self-registration  is  undertaken,  it  is 
almost  necessarily  done  in  underground  or  cellar 
rooms  where  the  temperature  can  be  controlled 
throughout  the  year.  The  first  story  of  the 
observatory  building  is  devoted  to  offices  and 
libraries,  while  the  upper  story  is  usually  given 
up  to  self-recording  meteorological  apparatus 
connected  with  the  thennometers,  rain  gauges, 
anemometers,  sunshine  recorders,  etc.,  on  the 
roof.  In  order  to  obtain  the  temperature  and 
moisture  of  the  air,  it  is  considered  necessary 
that  the  thermometers  shall  be  exposed  freely 
to  the  wind  and  yet  be  perfectly  shielded  from 
the  sun's  rays  by  day  anil  from  their  own  radia- 
tion to  the  clear  sky  at  night ;  they  are,  there- 
fore, enclosed  in  a  shelter  of  open  latticework, 
which  is  either  elevated  high  above  the  roof,  or 
located  near  the  grouml,  aeconling  to  the  sub- 
ject under  investigation. 
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Interior  of  the  revolvin);  dome.     The  telescope  wise  on   rollent,  and  which   move  almullnneously. 

revolves  ou  an  axis  parallel  to  the  earth's  axis  of  Oaiivaa  ourwins  are  mounted  on  tracks  and  can  be 

rotation ;  it  is  driven  by  clockwork  so  thnt  a  star  is  adjusted  so  as  to  shelter  the  telescope  from  the  wind. 

kept  in  Uie  centre  of  the  field  of  vision.  The  floor  seen  in  the  fi^re  is  arranged  so  as  to  rise 

The  observing  slit  is  13  feet  wide  and  extends  for  a  distance  of  23  feet  vertically;  thus  euabliog 

from  the   horizon   to   a.  point   6   feet   beyond  the  the  ol>server  to  reach  the  eyepiece  of  the  telescope 

zenith.    It  is  closed  by  two  shutters  which  worlcside-  at  all  times. 


Obibkvatort  at  Willianr  Bat  (sbk  Next  Fioubb)  ;  Gbound  Floob. 
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The  Eiffel  Tower  in  Paris  was  originally  de- 
si'^ned  by  its  inventor  for  utilitarian  as  well  as 
architectural  purposes,  and  since  tlie  close  of 
the  Paris  Exposition  in  1889  it  has  been  largely 
devoted  to  physical  and  meteorological  purposes. 
The  records  of  pressure,  temperature,  and  wind 
taken  on  it,  in  mid-air,  one  thousand  feet  above 
the  ground,  have  given  a  new  aspect  to  cei*tain 
problems  in  meteorology'.  This  tower  is  now 
known  to  the  scientific  world  as  a  meteorological 
observatory.  It  responds  precisely  to  a  funda- 
mental condition  that  is  not  fulfilled  by  any 
mountain  ob8er\'atoi'y,  namely,  that  the  instni- 
ments  be  placed  in  free  air  high  above  the  ocean 
level,  so  as  not  to  be  affected  by  the  influence  of 
the  ground  or  building  which  supports  them. 
The  records  fn>m  the  Eiffel  Tower  are  more 
valuable  even  than  those  obtained  from  instru- 
ments suspended  in  the  free  air  by  balloons  or 
kites,  because  they  are  continued  unintenniptedly. 

In  order  to  satisfy  the  same  conditions,  the 
Weather  Bureau  of  the  United  States  (and,  to 
a  less  extent,  the  bureaus  of  other  countries) 
elevates  its  observing  stations  to  the  tops  of  the 
highest  accessible  buildings  ;  but  in  some  cases, 
from  necessity,  it  takes  the  observations  quite 
near  the  surface  of  the  ground. 

For  climatological  studies  bearing  on  vege- 
table and  animal  life,  it  is,  of  course,  necessary 
to  keep  records  of  rainfall  and  temperature  near 
the  surface  of  the  ground,  therefore  the  central 
stations  generally  have  an  auxiliary  open  field 
for  this  purpose.  When  these  stations  can  be 
located  in  such  fields  with  an  ai^acent  grove, 
the  whole  constitutes  a  park,  and  for  economy's 
sake  other  scientific  institutions  are  established 
in  the  same  park.  Illustrations  of  this  arrange- 
ment will  be  found  in  the  combination  of  as- 
tronomy, meteorology,  and  magnetism  in  Gi*een- 
wich  Park;  of  magnetism  and  meteorology  at 
Pavlosk;  of  geodesy,  astronomy,  meteorology, 
and  magnetism  at  Potsdam,  and  the  similar 
combinations  at  the  observatories  at  Nice  and 
Budapest,  and  at  stations  for  the  study  of 
forestry,  agriculture,  etc. 

In  order  to  explore  the  upper  atmosphere, 
meteorological  observations  are  frequently  es- 
tablished on  the  summits  of  hills  and  mountains. 
The  mountain  observatory  is  usually  a  very 
plain  structure,  and  the  apparatus  is  installed 
with  difticulty  on  the  rocky  summit.  Observa- 
tions at  still  higher  levels  are  obtained  by  the 
use  of  balloons  and  kites.  The  first  of  the 
modem  series  of  buildings  combining  the  needs 
of  a  meteorological  and  magnetic  observatory 
with  those  of  a  central  station  where  an  exten- 
sive collection  of  records  must  be  preserved  and 
students  must  be  provided  for,  was  the  Seewarte 
at  Hamburg,  now  the  Deutsche  Seewarte,  de- 
signed by  Professor  Neumayer  as  scientist,  and 
G.  Kirchenpauer  as  architect.  Next  in  chrono- 
logical order,  and  rivalling  it  in  importance,  was 
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the  collection  of  buildings  erected  in  the  Im- 
perial Park  at  Pavlosk  as  the  technical  aiijunct 
to  the  Central  Physical  Observatorj'  at  Saint 
Petersburg.  The  most  recent  stnicture  of  the 
kind  is  the  magnetic  and  meteorological  observa- 
tory at  Potsdam,  near  Berlin,  whi(»h  is  estiib- 
lished  in  the  park  at  that  place,  near  other 
buildings  devoted  to  astro-physical  and  geodetic 
research.  The  Potsdam  obser>'atory  is  the 
technical  observatory  and  the  school  of  experi- 
mental research  for  the  Central  Meteorological 
Institute  in  Berlin,  of  which  Professor  W.  von 
Bezold  is  director.  The  meteorological  and 
magnetical  observatories  at  Pare  Saint  Maur, 
Montsouris,  Pavlosk,  and  Potsdam  resjwnd  to 
the  imiwrtant  condition  that  meteorological  ob- 
servations for  general  climatological  •  purjioscs 
should  not  be  taken  in  large  cities,  but  in  o{)en 
regions  at  a  distance  therefrom.  On  the  other 
hand,  there  are  many  problems  that  demand 
special  observations  made  within  cities  or  within 
forests,  or  at  some  other  locality  for  which 
special  stations  are  needed.  The  instmments 
tliemselves  and  the  methmls  of  their  exposure 
constitute  special  problems  that  are  rather  dif- 
ferently handled  in  each  observatory.  The 
central  oflice  of  the  Weather  Bureau  at  Wash- 
ington is  located  on  sufficiently  high  ground  to 
enable  the  apparatus  on  its  roof  to  indicate  the 
proper  temperature  and  wind  for  a  large  mass 
of  air  just  above  the  city.  The  first  floor  is  79 
feet  alx)ve  sea  level,  and  the  anemometer  about 
60  feet  above  that;  the  observer's  room,  the 
self-registers,  and  the  barometer  are  on  the  top 
floor  of  the  central  tower,  but  an  auxiliary  ex- 
perimental observatory  belonging  to  the  Instni- 
ment  Division  is  located  on  an  ai^oining  building. 
All  Weather  Bureau  stations  for  storm  studias 
are  elevated  high  above  the  soil  in  order  to 
obtain  approximately  the  state  of  the  air  at  the 
cloud  level. 

Magnetic  Observatories,  The  first  mag- 
netic observatory,  in  the  modem  sense  of  the 
temi,  was  that  occupied  by  Gauss  and  Weber 
at  the  University  of  Gottingen,  1833-1850. 
The  difficulty  of  carrying  on  these  delicate 
measures  with  sufficient  frequency  led  C.  Brooke, 
in  1844,  to  devise  the  Greenwich  and  John 
Welsh,  in  1857,  the  Kew,  system  of  photo- 
graphic apparatus  for  continuous  registration ; 
the  so-called  Kew  system  is  now  in  use  at  about 
twenty  magnetic  observatories.  Improvements 
in  many  details  were,  c.  1885,  made  by  Mas- 
cart,  whose  apparatus  is  now  in  use  at  about 
fifteen  stations.  The  latest  improvements  are 
found  in  the  three  observatories  designe<l  in 
1900  by  Dr.  L.  A.  Bauer,  and  to  be  erected  by 
the  United  States  Coast  and  Geodetic  Survey. 
The  conditions  to  be  fidfilled  in  a  magnetic  ob- 
servatory are  primarily  two  :  namely,  as  great  a 
freedom  as  possible  from  local  magnetic  disturb- 
ances due  to  the  building,  the  geoloLMcal  strata, 
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and  adjacent  induBtrial  electric  yjlauts;  and  as 
uniform  a  temperature  as  possible  within  the 
building.  This  latter  condition  is  now  seen  to 
l>e  so  important  that  great  eiforcs  are  being  made 
everywhere  to  attain  it :  self-acyusting  furnaces 
and  air  driers  are  provided ;  the  rooms  for  the 
self-registering  apparatus  are  placed  either  in 
the  basements  and  cellars  of  large  buildings,  as 
at  Potsdam,  or  in  smaller  ac^jacent  buildings 
that  are  covered  over  entirely  with  a  mound  of 
earth,  as  at  Pavlosk.  The  latter  method  was 
adopted  by  Wild,  and  his  published  records 
show  that  there  is  not  a  variation  of  1°  Centi- 
grade in  his  observing  room  during  the  year. 
In  the  observatory  at  Potsdam  the  cellar  and 
sub-cellar  rooms  are  arranged  within  double 
walls  and  with  special  fiimaces  and  ventilators 
in  onler  to  secure  dry  air  with  a  sufficiently 
constant  temperature.  At  both  places  there  is 
provided  at  some  distance  an  aclditional  light, 
wo<xlen  building  in  which  absolute  measures 
may  be  made  as  the  standard  for  the  correction 
of  the  work  done  underground  by  the  self-regis- 
ters. The  buildings  and  arrangements  adopted 
at  Pavlosk  and  at  Potsdam  are  recognized  as,  at 
])resent,  the  most  comprehensive  and  the  most 
appropriate  in  the  world.  The  buildings  at 
lK)th  places  are  quite  plain  and  small  as  com- 
pared with  those  of  the  modem  astronomical 
observatory. 

Sei»mological  Observatories,  The  system- 
atic observation  of  earthquake  phenomena  is 
now  carried  on  at  many  astronomical,  meteoro- 
logical, and  magnetic  observatories  throughout 
the  world.  As  the  apparatus  must  be  closely 
connected  with  the  solid  ground,  it  is  often 
])laced  in  the  cellars  of  these  larger  establish- 
ments. The  most  elaborate  apparatus  has  been 
devised  by  the  Japanese  students  of  the  Seis- 
mological  Society  of  Japan,  and  is  to  be  found 
at  Tokyo ;  other  styles  of  apparatus  are  at 
Geneva,  Vesuvius,  Pare  Saint  Maur,  Mount 
Hamilton,  California,  Washington,  D.C.,  and 
Cleveland,  Ohio.  The  apparatus  devised  for 
Professor  Miln^s  Observatory  at  Shide,  on  the 
Isle  of  Wight,  is  now  being  widely  introduced. 
The  whole  subject  may  be  said  to  be  still  in  an 
ex()erimeutal  stage  as  regards  the  instruments 
II nd  the  interpretation  of  their  records.  The 
stations  of  observation  have  not  generally  re- 
tjuired  the  erection  of  special  elabonite  buildings. 
The  meteorological  observatory  founded  by  Mel- 
It  »ni  on  Monte  Somma,  on  the  north  flank  of 
Mount  Vesuvius,  in  1841,  has  of  late  years 
}>ecome  so  prominent  in  seismic  studies  as  to  be 
frequently  called  the  "  Seisniological  Observatory 
of  Mount  Vesuvius."  It  belongs  to  the  Uni- 
versity of  Naples,  and  Profes.sor  Luigi  Palmieri 
was  the  director  from  1854  until  his  death  in 
1896.  Palmieri  early  intr(»duced  his  electro- 
magnetic seismograph  and,  subsequently,  other 
more  delicate  forms  of  apparatus,  by  means  of 
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which  he  was  able  to  study  the  shocks  and 
tremors  and  to  predict  the  emptions  of  Vesuvius. 

Tidal  Observatories,  Records  of  the  varia- 
tions in  level  of  the  ocean  and  the  great  lakes 
are  kept  by  means  of  tidal  registers,  or  maro- 
graphs.  The  instruments  must  be  located  close 
to  the  shore  so  that  a  float  may  rise  and  fall, 
within  a  protected  well,  simultaneously  with  the 
surface  of  the  free  water.  In  some  caaes  an 
open  tube  runs  beneath  the  ground  out  to  some 
point  a  few  hundred  yards  from  the  shore  into 
deep  water,  so  that  the  well  reproduces  the 
changes  in  the  deeper  water  and  avoids  recording 
violent  breakers.  Such  tubes,  however,  producxj 
a  retardation  as  to  time,  and  it  is  preferable  to 
build  up  a  foundation  for  the  tidal  register  in 
the  deep  water  itself  The  superstructure  for 
the  tidal  station  is  simple  and  inexpensive. 

—  Cleveland  Abbe. 

OBSIDIAN.  A  natural  glass  formed  by  the 
rapid  cooling  of  acid  lavas.  Colours  :  gray,  red- 
brown,  to  black.  —  G.  P.  M. 

OBSTAL.     (See  Opstal.) 

OCTAST7LE.  Having  eight  columns  in 
the  front  or  end  row;  consisting  of  a  row  or 
rows  of  eight  columns ;  said  of  certain  classic 
buildings,  and  of  architectural  compositions  de- 
rived from  them.    (See  Columnar  Architecture.) 

OCULUS  (in  Latin,  an  eye ;  applied  by  mod- 
ern archaeologists  to  round  windows,  and  the 
like,  in  Roman  monuments).  A  circular  mem- 
ber, as  a  window  or  panel  (compare  CEil  de 
B<»uf ) ;  especially,  the  round  opening  in  the  sum- 
mit of  the  cupola  at  the  Pantheon,  Rome ;  or,  by 
extension,  any  opening  having  a  similar  character. 

ODEION.     Same  as  Odeum. 

ODEUM  (in  Greek,  'QSciov,  or  'fiiSciov  ;  used 
by  Roman  writers  for  a  music  hall ;  Vitruvius, 
v.,  9).  A.  A  Greco-Roman  building  in  Athens 
said  to  have  been  of  a  very  early  epoch,  and 
adorned  at  a  later  time  by  Pericles;  destroyed 
by  fire  during  Sulla's  siege  of  Athens,  and  re- 
built at  the  expense  of  King  Ariobarzanes  of 
Cappa<locia.  Herodes  Atticus,  in  the  reign  of 
Marcus  Aurelius,  built  an  odeum  at  Athens, 
the  niins  of  which  still  remain  at  the  foot  of 
the  Acropolis,  and  west  of  the  theatre  of  Diony- 
sos.  There  is  no  doubt  that  this  building  is 
nearly,  if  not  exactly,  on  the  site  of  the  older 
odeum.  Such  buildings  existed  in  other  cities 
of  Greece.  They  were  distinguished  from  the 
great  theatres  in  being  roofed. 

B,  In  modem  times,  a  music  hall  or  place 
of  intellectual  entertainment,  rather  as  forming 
part  of  the  name  of  a  special  building  than  as  a 
general  tenn. 

OECHSEL,  JORG;  architect. 

He  was  architect  of  the  cathedral  of  S. 
Stephen,  in  Vienna,  at  the  beginning  of  the 
sixteenth  century,  and  built  the  organ  over  the 
Peter  and  Paul  altar. 

Perger,  «V.  ^tephan  in  Wien, 
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QSCUS.  In  Latin,  a  hall  or  large  room  in 
a  dwelling  house ;  rare  in  ancient  authors,  and 
applied  by  modem  archaeologists  to  a  room  with 
columns,  or  otherwise  decorative,  as  in  some 
Pompeian  houses.  The  room  so  called  was 
sometimes  a  dining  room. 

CEIL  DE  BCEUF.  In  French,  a  compara- 
tively small  round  or  oval  window ;  as  adopted 
in  English  usage,  such  a  window  especially  when 
treated  decoratively,  as  in  a  frieze.  (See  Eye ; 
Oculus.) 

Salle  de  I'CEll  de  Bceuf.  The  antecham- 
ber of  the  king's  apartment  in  the  palace  of 
Versailles;  so  called  on  account  of  the  oval 
window  in  one  of  the  walls. 

OFFICE.  A,  A  room  in  which  work  is 
done,  especially  work  of  a  professional  or  intel- 
lectual sort,  as  distinguished  from  a  workshop. 
Thus,  in  the  house  of  a  physician,  the  room  in 
which  patients  are  received  is  the  oflSce.  In  a 
hotel,  a  factory,  or  other  establishment  where 
many  persons  are  employed,  the  room  especially 
reserved  for  interviews  between  the  proprietor 
or  his  representative  and  persons  having  busi- 
ness with  the  concern ;  in  a  shop  or  store,  the 
compartment,  whether  forming  a  separate  room 
or  not,  in  which  the  clerks  and  bookkeepers  do 
their  work,  as  distinguished  from  the  salesmen. 

In  modern  cities,  the  places  of  business,  even 
of  professional  men,  are  so  often  separated  from 
their  residences  that  offices  have  come  to  be 
rooms  or  suites  of  rooms  in  large  buildings, 
perhaps  erected  esj)ecialiy  for  the  purpose. 
(See  Office  Building.) 

B  (m  this  sense,  much  more  common  in  the 
plural,  as,  the  offices).  The  kitchens,  store- 
rooms, service  rooms,  laundries,  etc.,  taken  to- 
gether, as  in  a  hotel  or  large  dwelling  house. 

—  R.  S. 

OFFICE  BniIJ3ING.  One  intended  for 
renting  to  tenants  for  the  purpose  of  trans- 
acting clerical  or  executive  business  or  the  prac- 
tice of  a  profession. 

Development.  Prior  to  1858,  except  in  a 
few  commercial  cities  like  New  York,  office 
buildings  were  usually  converted  dwellings, 
the  light,  air,  heat,  and  height  which  were 
sufficient  for  living  rooms  being  deemed  suffi- 
cient also  for  the  office,  the  plans  of  new  build- 
ings closely  following  those  in  use  for  dwellings. 
A  number  of  new  buildings  were  erected  during 
the  period  1858  to  1865,  at  which  time  the 
elevators  began  to  be  common,  and  led  to  the 
use  of  ^ve-  and  six-story  buildings.  About 
1880  the  speed  of  the  passenger  elevator  was 
increaseil  somewhat,  and  during  the  next  few 
years  buildings  of  eight  and  nine  stories  in 
height  became  common;  during  the  periofl  up 
to  1890  the  elevator  speeds  were  gradually 
increased,  reaching  the  practicable  limit,  and 
since  1890  the  development  of  the  office  build- 
ing has  been  along  the  lines  of  the  carefully 
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braced  steel  skeleton  supporting  a  masonry 
covering,  with  an  increased  number  of  stories 
and  a  decreased  size  of  the  office  unit. 

Plan,  It  is  require*!  to  produce  a  building 
having  the  greatest  practicable  number  of  rooms 
of  about  uniform  size,  each  practically  equidis- 
tant (in  time)  from  the  street,  and  each  well  lit 
and  ventilated  naturally.  For  a  uniform  distri- 
bution of  light  during  business  hours  it  is  de- 
sirable that  the  direct  light  should  be  admitted 
morning  and  evening,  and  diffused  light  during 
the  middle  of  the  day,  a  greater  dependence 
being  placed  upon  diffused  than  upon  direct 
light.  It  is  also  desimble  that  each  office 
should  receive  a  nearly  equal  portion  of  light 
during  the  day.  It  is  therefore  necessary'  that 
they  should  all  be  symmetrically  arranged  about 
an  axis.  If  this  axis  runs  east  and  west,  the 
offices  on  the  north  side  of  the  building  receive 
diffused  light  only  during  the  early  moniing  and 
late  afternoon  in  the  summer.  Those  on  the 
south  side  have  the  sun  directly  on  them  nearly 
the  entire  year.  The  direct  sunlight  on  such 
offices  is  too  intense  to  be  admitted,  and  it  is 
therefore  necessary  to  use  awnings  or  shades, 
which  darken  the  rear  of  the  office.  If  the 
axis  runs  in  a  northerly  and  southerly  direc- 
tion, the  offices  receive  the  direct  sun  in  the 
morning,  and  in  the  afternoon  and  during  the 
middle  of  the  day  are  protected ;  shades,  there- 
fore, are  unnecessary,  and  the  diffused  light  fills 
the  entire  room  during  the  greater  part  of. the 
day.  In  courts,  the  direct  light  is  only  avail- 
able during  a  small  portion  of  the  day ;  the 
balance  of  the  time  the  reflected  light  from  the 
sides  and  the  diffused  light  must  be  depended 
on.  If  the  long  axis  of  the  court  is  placed  in 
a  northerly  and  southerly  direction,  the  direct 
light  can  reach  farther  down  than  would  be 
the  case  if  the  axis  were  placed  in  another  di- 
rection, and  the  reflected  light  will  be  much 
better.  This  follows  as  a  necessary  conse- 
quence of  the  laws  of  reflection,  and  can  Ik? 
readily  demonstrated  by  using  a  candle  to  rei>- 
resent  the  sun  and  a  rectangular  box  having  light- 
coloured  sides  1  X  3  inches  in  plan  and  6  inches 
high.  By  placing  the  long  axis  of  the  box  in 
various  positions  with  reference  to  a  meridian, 
the  amount  of  light  can  be  noted  on  a  piece  of 
tracing  paper  held  at  the  bottom.  To  insure 
the  even  distribution  of  the  light  during  the 
business  days,  lay  off  on  a  full  circle  the  twenty- 
four  hours  which  compose  the  day,  draw  two 
radii,  one  to  9  a.m.  and  one  to  5  p.m.,  and  bi- 
sect the  angle  formed  by  these  two  with  a  third 
radius.  This  radius  should  be  the  approxi- 
mate bearing  of  the  court  axis.  The  aim  being 
to  provide  an  equal  number  of  unit  offices  of 
equal  desirability,  a  unit  building  is  developed 
by  placing  two  rows  of  offices  on  either  side  of 
a  centre  corridor,  the  offices  opening  to  the  street 
or  court.     As  many   unit  buildings  should  be 
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aminged  in  parallel  rows  as  th»  lot  permits, 
leaving  adeciuate  court  space  lietween  them  and 
joining  them  at  their  northerly  ends,  unless 
there  is  some  controlling  reason  clue  to  the  im>- 
siticm  of  the  lot  or  the  excejitional  length  of  the 
buihli ng,  by  means  of  a  cross  building  contain- 
ing tlie  stairways,  elevators,  and  con ncM'ting  cor- 
ridors. Typical  plans  are  given  in  Figs.  1,  2, 
and  3.  The  size  of  the  office  unit  dejiends  on 
local  demands  and  the  size  of  the  lot,  varying 
from  9  X  15  feet  up  to  15  X  25  feet.  The 
corridors  should  vary  from  4  to  6  fet^t  in  width, 
and  the  walls  from  1  foot  to  several  feet  in 
thickness.  The  unit  building  will  vary  in  width 
from  37  to  60  feet  or  more.  The  cross  corri- 
dors should  l)e  25  per  cent,  and  the  landing 
in  front  of  the  elevators  50  per  cent,  wider 
than  the  side  corridors,  with  1 2  feet  as  a  maxi- 
mum. The  main  hall,  from  the  street  to  the 
elevators,  should  be  at  the  stret»t  level,  7  feet 
wide  in  small  buildings  and  12  feet  wide  in 
larger  ones.  All  of  them  should  receive  direct 
light  and  air  fn)m  at  least  one  window.  The 
courts  should  be  from  18  to  25  feet  wide.  In 
buildings  of  an  L  shape,  the  elevators  can  be 
placed  at  the  angle  of  the  L. 

HeigfU,  Present  practice  ranges  from  ten 
to  twenty  stories.  The  limit  is  fixed  stnictur- 
ally  by  the  smallest  dimension  of  the  lot  w^hen 
the  building  is  free  standing  or  designed  to  he 
entirely  independent  of  its  neighbours,  and  eco- 
nomically, by  reaching  the  point  where  the 
rental  value  of  the  additional  story  is  not  suf- 
ficient to  pay  the  interest  on  the  cost  of  the 
story,  for  the  loss  of  space  due  to  incn^ase  in 
the  number  of  elevators  in  all  the  stories,  for 
loss  of  space  in  the  court,  and  for  increased  cost 
of  service.  All  of  these  items  are  serious  in 
amount,  but  caimot  yet  be  definitely  deter- 
mined. The  author  believes  that  the  limit  is 
at  about  sixteen  stories,  regardless  of  the  size 
of  the  lot,  and  that  as  the  lot  decreases  in  size 
the  height  should  decrease.  The  total  height 
of  the  building  is  influenced  by  the  height  of 
each  story,  which  shoiUd  generally  be  one-half 
of  the  depth  of  the  rooms,  but  never  less  than 
9  feet  for  the  office  floors  and  12  to  15  feet  for 
the  first  and  second  floors.  If  an  excessive 
height  is  given  to  the  story,  the  light  is  not 
materially  improved,  and  the  cost  of  the  build- 
ing and  of  tho  service  of  the  building  are  both 
needlessly  increased. 

Windows.  The  windows  shoidd  occupy 
an  area  of  from  30  to  50  per  cent  of  the  entire 
area  of  the  exterior  walls  of  the  office,  l)e- 
ing  so  placed  that  the  top  will  be  no  more  than 
1  foot  below  the  (filing  and  practically  square- 
headed.  The  usual  practir«e  is  to  hang  the 
windows  on  pulleys  and  weights,  dividing  the 
sash  into  two  parts,  with  the  provision  ma<le, 
in  the  best  practice,  to  rotate  the  sash  in  the 
frame,  thus  afl\>rding  double  the  opening  for 
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ventilation  in  the  summer,  and  i>erniitting  tlu' 
outside  of  the  glass  to  l>e  deanetl  without 
danger.  Side-pivoted  and  casement  sasii  arc 
also  used  to  a  certain  extent.  They  should  Ih» 
so  arranged  as  to  be  Ciisily  cleaneil.  (renerally, 
about  35  j)er  cent  •  of  window  surface  in  the 
wall  givejj  a  very  efficient  light.  Verj'  laige 
ghiss  surfaces  should  be  avoided  in  cold  climates 
as  the  glass  nuiiates  extenially,  the  heat  of  the 
interior  producing  the  ettect  of  a  draught  which 
is  difficult  to  neutralize.  Bay  windows  arc 
use<l  in  certain  loi'alities  and  seem  to  meet  tiie 
approval  of  the  tenant,  but  are  olyectionable  on 
the  score  of  cost,  additional  fire  risk,  and  arc 
not  always  efficient  in  adding  to  the  rentabU; 
area  of  the  office.  They  are  always  difficult  of 
satisfactory  architectural  treatment.  The  ii'- 
veals  of  the  windows  are  generally  fixetl  by 
architectural  considerations;  any  portion  of  them 
not  required  for  eflfect  should  l)e  plai'ed  inside 
of  the  windows,  and  the  area  of  the  room  in- 
creased by  reducing  the  thickness  of  the  wall 
underneath  the  window  as  much  as  practicable. 

Elevators  should  all  l)e  grou|>e<l  at  one 
point  at  the  end  of  a  court.'  GoimI  sen-ice 
requires  that  a  car  shall  be  in  front  of  a  landing 
going  in  each  direction  every  forty  seconds. 
The  height  of  buihling  and  speed  of  ciir  fixes 
the  number,  and  the  immber  of  offices  per  floor 
fixes  the  size.  The  car  should  be  at  least  5  x  5 
feet  and  should  not  exceed  7x7  feet.  Some 
form  of  automatic  indicator  oi)erating  within  8 
feet  of  a  landing  must  be  used  in  high-spee<l 
service  to  indicate  the  requirements  of  passen- 
gers on  landings.  The  division  of  the  cars  into 
way  and  express,  or  into  sections,  one  section 
serving  the  lower  portion  of  the  building  and 
the  other  the  upper,  is  one  that  on  its  face 
seems  to  be  good ;  but  practically  it  is  open  to 
objection  as  causing  delay  and  congestion  at  the 
bottom  landing.  In  buildings  of  reasonable 
height  this  question  does  not  arise. 

Stairs  are  use<l  simply  for  communication 
from  one  floor  to  another  and  for  emergencies. 
They  should  be  made  entirely  of  masonry  and 
iron  without  winders,  and  if  more  than  4  fe(»t 
wide  should  have  a  hand  rail  on  each  side. 
They  should  be  protected  by  their  position  so  as 
to  remain  free  from  flames  and  smoke  in  cjisc  of 
fire. 

Trimming.  The  preference  setMns  to  In) 
generally  for  wood  floors  in  the  offices,  though 
ground  cork  on  phistic  asbestos  may  schhi  Ik; 
in  general  use ;  mosaics  or  marbles  in  the  halls, 
corridors,  and  toilets ;  wood  trimming  to  the 
windows  and  d(X)r8  on  the  office  side,  and  in  the 
best  buildings  fireproof,  or  wood  covered  M'ith 
slieet  metal  on  the  corridor  side.  Commiuii- 
cating  doors  between  offices  may  \ye  fireproof  or 
not,  depending  upon  the  character  of  the  build- 
ing and  fimds  availalde.  The  windows,  as 
before  mentioned,  may  be  double  hung,  or  may 

1(5 


OFFICE  BUILDING 

be  made  casement  windows,  opening  out,  there 
l)eing  two  sashes  in  the  frames.  The  doors 
should  always  have  transoms  over  them  for 
ventilation.  Occasionally  the  entire  upper  half 
of  the  corridor  partition  is  made  with  sash  and 
frames.  This  is  objectionable  on  the  score  of 
fire  risk,  and  because  in  many  offices  the  space 
is  ro(iuired  for  bookcases,  pictures,  lai^ge  maps, 
et-c.  Fireplaces  are  sometimes  placed  in  the 
office,  but  are  objectionable,  occupying  valuable 
room,  thereby  decreasing  the  rental  value  of  the 
office.  In  localities  where  the  size  of  the  lot 
occupied  by  the  building  has  resulted  in  very 
deep  offices,  fireproof  vaults  have  been  intro- 
duced, simply  to  use  up  the  room,  as  safes  are 
generally  preferred.  Generally,  conveniences  of 
this  character  which  are  built  in  the  room  are 
likely  to  meet  with  the  approval  of  but  a 
restricted  number  of  tenants,  and  may  profitably 
be  omitted. 

Toilets.  General  toilets  for  the  use  of  the 
buildings  should  be  provided  on  each  floor 
where  the  number  of  offices  served  is  large,  or 
where  the  lot  is  100  x  100  feet  or  larger. 
Where  the  lot  is  smaller  the  toilets  should  be 
groupe«l  on  two  floors,  and  a  considerable  space 
devoted  to  them.  All  of  the  closets  should  be 
in  any  case  open  for  the  general  use  of  the  ten- 
ants. Hot  and  cold  water  should  be  supplied 
to  the  washbasins,  and  if  the  building  is  of  very 
high  grade,  cooled  and  filtered  drinking  water 
may  also  be  supplied.  All  toilet  compartments 
and  floors  shoidd  be  of  marble,  with  the  com- 
partment-slab lifted  at  least  8  inches  above  the 
general  floor  level.  There  should  be  a  marble 
wainscot  6  feet  high.  Side  walls  and  ceilings 
above  the  marble  should  be  finished  in  enamelled 
paint  or  thin  tiles,  so  that  every  portion  can  be 
washed.  The  toilets  must  be  placed  so  as  to 
have  one  window  ojicning  to  the  outer  air  and 
preferably  two.  Toilets  should  be  proportioned 
on  the  basis  of  one  water-closet  for  every  five 
offices,  one  washbasin  and  one  urinal  for  each 
two  closets.  Every  office  should  also  be  pro- 
vided with  a  washbasin  near  the  rear,  supplied 
with  cold  water.  All  of  the  fixtures  should  be 
of  the  most  approved  sanitary  form  with  brass 
fittings,  entirely  oj)en,  and  should  be  served 
with  plumbing  pipe  of  the  most  approved  form. 
(See  Plumbing.)  Where  toilets  are  grouped 
on  two  floors,  it  is  neiiessary  to  provide  at  IcAst 
one  washbasin  and  closet  for  emergency  use  on 
each  floor. 

Heating  should  be  direct  radiation,  low 
pressure  steam,  with  the  radiators  placed  in 
front  of  the  windows  with  their  tojw  below  the 
sills.  Experience  has  been  had  with  indirect 
hot  air  heating,  direct-indirect  heating,  and  va- 
rious modifications  of  lM>th,  on  both  large  and 
small  scales,  and  found  unsatisfactory.  In 
some  cases  the  steam  pipes  are  concealed  in 
chases  in  the  walls,  and  in  other  cases  they  are 
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left  exposed.  In  some  cases  the  supply  is  by 
the  usual  two-pipe  system,  and  in  others  by  a 
one-pipe  system.  In  the  author's  experience, 
exposed  pip)es  of  the  one-pipe  system  for  build- 
ings of  motlerate  height  are  satisfactory.  Where 
buildings  are  very  high  the  supply  mains  be- 
come so  large  as  to  be  unsightly  and  should  be 
hidden.     (See  Engine  Room ;  Warming.) 

AHificial  lighting  is  almost  exclusively  by 
means  of  incandescent  electric  lights  through- 
out the  entire  building.  Gas  is  sometimes  in- 
stalled as  a  reserve  for  general  illumination,  and 
sometimes  installed  only  in  the  hallways.  The 
illumination  of  the  entrance  halls  and  other 
portions  of  the  building  may  be  by  rows  of 
small  lamps  at  or  above  the  cornices,  lighting 
by  means  of  reflected  rays  principally,  or  by 
clusters  of  light  at  the  ceiling,  shaded  on  the 
under  side  with  ground  glass.  In  special  places 
the  enclosed  arc  lamps  are  used  to  advantage. 
All  of  the  ceiling  outlets  in  the  public  places 
should  be  controlled  by  a  switch  operated  by  a 
key.  In  buildings  operating  all  night  it  is 
economy  to  nui  special  circuits  for  hall  lights,  one 
for  general  illumination  and  the  other  for  the 
night  lights.  The  lighting  of  the  office  should 
be  by  means  of  a  small  ceiling  or  lighting  out- 
let, the  fixture  being  placed  near  the  ceilhig 
and  controlled  by  a  switch  at  the  entrance  door. 
The  desk  illumination  is  pro\ide<l  for  by  means 
of  a  circuit  running  entirely  around  the  exte- 
rior wall  of  the  building  in  the  baseboard  or 
picture  moulding,  which  should  be  formed  with 
wire  channels  to  act  as  a  moulding,  permitting 
branches  to  bo  taken  off  to  any  of  the  side 
walls  desired,  bracket  fixtures  or  unsightly  cord 
pendents  being  entirely  avoided.  Each  floor 
should  be  provided  with  a  separate  riser  con- 
trolled by  an  independent  switch  in  the  engine 
room,  placing  the  lighting  of  the  building  un- 
der the  control  of  the  engineer,  (See  Light- 
ing, Electric.) 

Telephones.  Provision  should  be  made  for 
the  introduction  of  the  telephone  and  messenger 
calls  to  every  office  unit,  providing  one  or  more 
cable  ways  through  the  building,  from  which 
telephones  can  be  extended  through  the  mould- 
ings in  the  base. 

Mechanical  Plant.  The  building  should 
be  entirely  self-contained,  the  most  economical 
operation  resulting  from  the  combination  of 
good  l)oiler8,  good  engines  and  generators,  eco- 
nomical pumps,  exhaust  steam  heating,  and 
above  all  a  competent  chief  engineer. 

—  George  Hill. 

(For  the  construction  of  the  high  modem 
office  building  see  Fireproofing ;  Foundation  ; 
Iron  Construction ;  Wind  Pressure.  See  also 
Legislation.) 

OFFSET.  Distance  or  dimension  taken  per- 
pendicularly to  a  main  line  or  direction  ;  the 
amount   of  a   comparatively  slight   projection 
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measured  or  considered  as  at  right  angles  to  the 
main  stnicture  or  surface.  Hence,  where  such 
a  projection  is  caused  horizontally  by  a  diminu- 
tion of  the  thickness  of  a  wall,  the  surface 
or  piece  forming  the  top  of  the  projecting  por- 
tion. The  several  diminutions  in  horizontal 
size  of  a  buttress,  in  Gothic  architecture,  are 
properly  offsets,  but  are  commonly  spoken  of  as 
weatherings,  which  tenn  applies,  properly,  to 
the  exposed  pieces  of  stone. 

O.  G.  Same  as  Ogee  (adj.  and  noun);  a 
common  trade  tenn. 

O.  G.  DOOR.  A  form  of  stock  door  com- 
mon in  parts  of  the  United  States,  so  called 
because  made  with  stock  moiddings  having  an 
ogee  section. 

OGZIB.  A  double  or  S  curve  ;  applied  espe- 
cially to  the  profile  of  a  moulding. 

Reversed  Ogee.  An  ogee  when  used  as  an 
overhanging  profile  convex  above  and  concave 
below;  so  designated  from  association  with 
Cyraa  Reversa,  which  is  an  ogee  so  placed. 

OGIVAIiE.  In  French,  characterized  by 
the  use  of  the  Ogive ;  the  term  being  applied 
especially  to  Grothic  architecture,  and  signifying 
often  merely  pointed  in  style,  or  having  pointed 
arches.  By  extension,  having  a  form  resem- 
bling in  outline  a  pointed  arch.     (See  Ogive.) 

OGIVB.  In  French,  properly,  one  of  the 
diagonal  ribs  in  a  Gothic  vault.  This  signifi- 
cance has  been  maintained  by  Viollet-le-Duc 
{Diet.  ArchiL,  s.  v.  Ogive)y  who  points  out  that 
the  term  croix  d^augives  meant  in  the  four- 
teenth century  a  pair  of  diagonal  ribs.  As, 
however,  the  term  itself  carried  the  idea  of 
curves  meeting  one  another,  and  as  the  result- 
ing form  which  struck  the  eye  was  always  like 
that  of  the  pointed  arch,  it  resulted  that  the 
term  has  been  generally  applied  in  French  writ- 
ing to  an  arch  made  up  of  two  circular  curves 
meeting  in  a  point.  Even  so  accurate  and  so 
recent  a  writer  as  Auguste  Choisy  uses  the 
t€rms  ogive  and  ogival  as  applied  to  a  pointed 
arch.  The  term  seems  to  be  as  well  established 
as  is  the  a(^ective  Gothic  itself,  as  qualifying 
the  pointed  architecture  of  the  Middle  Ages. 

OGNABENE,  ANDREA;  goldsmith  and 
sculptor. 

The  son  of  Jacopo,  a  goldsmith  of  Pistoja. 

In  1316  he  made  the  bas-reliefs  from  the  life 

of  Christ  in  the  altar  of  S.  Jacopo  at  Pistoja 

signed  peb  me  andream  iacobi   oonabenis 

AVRiFiCEM   de  pistorio.     This  famous   altar 

was  begun  in  1287,  continued  by  Ognabene  in 

1316,  by  Giglio  in  1353,  by  Piero  of  Florence 

in  1357,  and  by  Leonardo  di  Giovanni  in  1371. 

Marcel  Reymond,  La  Scnlpttire  Florentine; 
Alfred  Darcel,  Les  Autels  de  Pistoia  et  de  Florence. 

GBJ^BJTLLER,  DANIEL  JOSZ2PH  ;  archi- 
tect;  b.  Jan.  10,  1791  ;  d.  April  22,  1839. 

A  pupil  of  Karl  von  Fischer  (see  Fischer, 
Karl  von).     He  assisted  Klenze  (see  Klenze) 
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on  the  Glyptothek  in  Munich,  and  built  the 
brick  Gothic  church  in  the  Au  suburb  of  the 
same  city. 

Seubert,  Kii  nstler-  lexico m. 

On«ET.     Same  as  Eyelet. 

OIL  PAINTINO.  That  painting  which  is 
done  with  colours  mixed  with  oil  —  usually 
linseed  oil,  with  or  without  a  drier. 

Although  oil  painting  is  mentioned  by  the 
monk  Theophilus  (eleventh  century?)  and  Cen- 
nino  Cennini,  who  interprets  the  methods  of 
the  fourteenth  and  early  fifteenth  centuries,  and 
though  it  may  have  been  employed  occasionally 
as  a  medium  for  mural  painting,  both  in  mediae- 
val and  early  Renaissance  times,  certainly  its 
general  use  does  not  antedate  the  great  Vene- 
tians. Leonardo  da  Vinci  tried  it  with  disas- 
trous results  in  his  "Last  Supper,"  and 
Sebastian  del  Piombo  was  constantly  advocat- 
ing its  use,  though  he  failed  to  convert  either 
Michelangelo  or  Raphael,  who  preferred  the 
fresco  process. 

Oil  paintings  invariably  darken  with  age,  for 
the  following  reasons :  Oil  is  composed  of  an 
oil  acid  linked  with  glycerine  ether.  Soap  is 
a  compound  of  an  oil  acid  linked  with  alkalies 
or  oxides,  such  as  potash,  soda,  lime,  lead,  zinc, 
iron,  etc.  The  white  lead  used  by  painters  is 
a  strong  soap  maker ;  zinc  white  and  the  iron 
oxides  less  so.  While  it  seems  to  be  certain 
that  soap  making,  either  by  the  pigment  itself 
with  the  linseed  oil,  or  by  the  addition  of  a 
drier,  improves  the  solidity  and  durability  of 
paint,  it  is  equally  certain  that  all  soap  making 
has  a  tendency  to  redden  or  yellow.  Oil  paint- 
ing cannot  be  used  on  iresh  plaster,  because  the 
caustic  lime  combines  with  oil  to  make  an  ex- 
cess of  soap  which,  if  the  plaster  be  very  wet, 
will  run  down  the  wall  together  with  the  paint. 
But  even  when  the  plaster  is  dry,  the  wall 
should  be  protected  by  several  coats  of  paint 
(oil  being  entirely  omitted  or  reduced  to  a  mini- 
mum), or  other  intervening  material,  such  as 
canvas  (as  explained  below),  if  it  is  to  receive 
oil  pictures ;  for  dry  plaster  (carbonate  of  lime, 
or  chalk,  with  sand)  changes  some  pigments, 
especially  if  these  be  exposed  to  any  dampness, 
which  is  almost  inevitable.  Chalk  with  white 
lead  or  zinc  white  easily  produces  a  yellowish 
white  when  mixed  with  oil.  Moreover,  oil  is 
saponified  by  wet  chalk.  The  yellowing  of  oil 
is  not  caus^  by  soap  making  alone ;  it  is  also 
caused  by  want  of  light.  The  less  light  there 
is,  the  yellower  and  darker  oil-mixed  pigments 
grow  with  time.  The  cure  —  if  there  be  any — 
is  sunlight.  No  more  oil  should  be  used  than  is 
absolutely  necessary  —  since  oil,  especially  in 
combination  with  white  lead,  is  a  darkening 
agent.  Sometimes  it  happens  that  decorative  con- 
ditions exact  rich,  low-tonetl  pictures,  and  under 
such  circumstances  oil  woidd  prove  an  excellent 
metlium,  the  lowering  of  the  tone  with  time 
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being  of  no  import.  Frequently  the  painting 
is  not  executed  on  the  wall  itself,  but  on  can- 
vas, and  afterward  transferred  to  the  wall. 
Occasionally  this  canvas  is  attached  to  the  wall 
by  means  of  a  stretcher.  If  the  canvas  be 
large  this  method  is  not  to  be  recommended, 
owing  to  the  shrinkage  and  expansion  of  the 
canvas.  The  process  called  "  maroufiage"  is 
preferable,  the  painted  canvas  being  laid  in  a 
bed  of  white  lead,  mixed  with  boiled  oil,  dam- 
mar varnish,  and  a  drier,  previously  applied  to 
the  waU.  Even  to  this  process  there  are  objec- 
tions. The  surface  of  the  canvas  is  never  quite 
so  flat  as  the  painted  plaster  would  be,  and  fre- 
quently there  are  awkward  joints.  Nor  can  the 
canvas  be  applied  to  concave  or  convex  surfaces. 
Moreover,  it  is  probable  that  the  great  amount 
of  oil  with  which  the  white  lead  is  mixed  will, 
sooner  or  later,  darken  the  superimposed  picture. 
To  obviate  this  source  of  danger,  oil  might  be 
omitted  and  the  white  lead  mixed  with  some 
such  medium  as  dammar  varnish.  Glue  should 
not  be  used,  if  there  be  any  exposure  to  damp- 
ness. 

The  surface  of  the  finished  oil  painting  is  apt 
to  shine  in  spots.  To  prevent  this,  turpentine, 
or  better  still,  turpentine  and  wax,  shoidd  be 
freely  added  to  the  colours  with  which  the  pic- 
ture is  painted,  or  a  final  coat  of  wax  and  tur- 
pentine be  applied. 

— Frederic  Crowninshield. 

OKTABTYLOS.  An  octastyle  building 
(Vitruvius). 

OLD  COIiONIAL  ARCHlTilCTUKE.  (See 
Colonial  Architecture;  United  States,  Archi- 
tecture of,  §  II.) 

OIiIVllSHI,  PIETRO  PAOIiO;  architect 
and  sculptor;  b.  1555;  d.  1599. 

During  the  reign  of  Clement  VIII.   (Pope 

1592-1605)  he  built  the  great  altar  of  the 

transept  of  the  church  of  S.  Giovanni  in  Lat- 

erano,  Rome.     In  1591  he  began  the  church  of 

S.  Andrea  della  Valle,  Rome.     The  nave  was 

completed  by  Carlo  Madema  (see   Madema). 

The  fa<^ade  is  later.     He  made  the  monument 

of  Gregory  XI.  in  the  church  of  S.  Francesca 

Romana. 

Gurlitt,  Geschichte  dea  Barockstiles  in  Italien; 
Ebc,  iSpdt'Renaissance. 

OMODEO  (AMADEO),  GIOVANNI  AN- 
TONIO;  architect  and  sculptor;  b.  1447; 
d.  Aug.  17,  1522. 

Antonio  was  bom  near  the  Certosa  at  Pa  via, 
and  was  attached  to  the  works  at  that  building 
at  the  age  of  nineteen  with  his  brother  Protasio. 
About  1470-1471  he  built  the  chapel  of  the 
CoUeoni  at  the  church  of  S.  Maria  Maggiore 
in  Bergamo.  He  designed  also  the  monuments 
m  this  chapel  to  Bartolommeo  Colleoni  and  his 
daughter  Medea.  About  1478  he  returned  to 
Pavia,  and  in  1 490  succeeded  Guiniforte  Solari 
{see  Solari,  G.)  as  architect  of  the   Certosa. 
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(For  origin  of  this  building,  see  Bernardo  da 
Venezia.)  The  facade  of  the  Certosa  was  car- 
ried out  by  himself,  his  associates,  Benedetto 
Briosco  (see  Briosco,  B.),  the  Mantegazza  (see 
Mantegazza),  and  about  thirty  others  whose 
names  are  known.  He  was  at  the  same  time 
supervising  architect  of  the  cathedral  of  Pavia. 
From  1499  to  1508,  with  Giovanni  Jacopo 
Dolcebuono,  he  directed  the  work  on  the  central 
tower  of  the  cathedral  of  Milan,  which  they  car- 
ried to  the  summit  of  the  octagon. 

Calvi,  Notizie;  Calvi,  La  Fondazione  del 
Tempio  della  Certosa ;  MUntz,  Renaissance ;  Per- 
kins, Tuscan  Sculptors. 

ONOFRIO  DI  IiA  CAVA ;  architect. 

He  built  the  aqueduct  of  Ragusa,  Dalmatia, 
and  in  1435  b^;an  the  Palazzo  del  Rettore. 

OOLITE.  Oolitic  limestone.  A  limestone 
composed  mainly  of  small  concretionary  granules 
of  lime  carbonate,  and  resembling  the  eggs,  or 
roe,  of  fish.     Example,  Bedford  Oolite. 

OPAION.  A.  In  Greco-Roman  archaeology, 
an  opening,  as  in  a  roof,  for  smoke  to  escape. 

B,  In  Greek  architecture,  same  as  Lacunar, 
B.  This  is  the  Greek  term  corresponding  to 
lacunarium  in  Latin. 

OPEN-TIMBERXID  (acy.).  Having  the 
timberwork  exposed  ;  having  the  wooden  frame- 
work not  concealed  by  sheathing,  plaster,  or 
other  covering.  (For  open-timbered  roofs,  see 
Wood  Constniction,  Part  I.) 

OPERA  DEL  DUOMO.  The  workshop  of 
a  cathedral ;  a  term  common  in  Italian  as  de- 
scribing a  building  in  which  certain  necessary 
work  is  or  has  been  done  in  connection  with  a 
cathedral,  and  in  which  important  models,  his-^ 
torical  documents,  and  the  like  are  sometimes 
preserved. 

OPERA  HOUSE.  A  building  intended 
primarily  for  the  public  performance  of  operas, 
but  hardly  to  be  distinguished  architecturally 
from  the  Theatre. 

OPHITES.  Lapis  ophites,  (See  Serpen- 
tine.) 

OPISTHODOMOS.  In  Grecian  archae- 
ology, a  back  or  subordinate  room  or  porch  :  in 
two  general  senses :  — 

A.  Same  as  Epinaos. 

B.  A  smaller  division  of  the  whole  naos  or 
cella ;  the  treasury ;  the  back  room  of  the 
temple,  sometimes  opening  into  the  larger  room, 
sometimes  opening  only  upon  a  back  portico, 
which  is  then  the  epinaos. 

OPPEN-OORDT.  (See  Oppenort.) 
OPPENORT  (OPPEN-OORDT),  QILLES 
MARIE ;  architect,  decorator,  and  engraver ; 
b.  July  27,  1672  (at  Paris) ;  d.  March  13,  1742. 
Gilles  Marie  was  the  son  of  Cander  Johan 
Oppen  Oordt  from  the  province  of  Guildres  in 
Holland,  an  ^Mniste  (worker  in  fine  woods)  who 
appears  frequently  in  the  accounts  of  Jules 
Hardouin-Mansart  (sec  Hardouin-Mansart.  J.) 
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and  a  pe^isiomiaire  of  the  king  at  Rome.  Op- 
penort  was  directeur  (jhi^ral  des  bdthnents  et 
jardina  of  the  Duke  of  Orleans,  then  regent. 
In  1719  he  continued  the  construction  of  the 
church  of  S.  Sulpice,  Paris,  which  had  been  dis- 
continued since  1675.  He  completed  the  church 
except  the  portal,  which  was  adde<l  by  Servan- 
doni  (see  Servandoni).  He  built  the  great  altar 
of  S.  Sulpice.  Oppenort  was  one  of  the  chief 
decorators  engagecl  in  developing  the  style  asso- 
ciated with  the  reign  of  Louis  XV.  His  prin- 
cipal collection  of  engravings,  (Euvres  de  Gille 
Marie  Oppenort  coiitenant  diffSrents  frag- 
ftienZs  d^ architecture  et  d^ornemenSy  has  been 
reproduced  in  facsimile  (1  vol.  4to.,  Paris, 
1888). 

Marietta,  Abecedario;  Guilniard,  I^s  maitres 
ornementistes ;  Guiffrey,  Comptes  de  Louis  XIV,; 
Lance,  Dictionnaire ;  Lazare,  Dictionnaire  des 
rues  de  Paris. 

OPSTAL    (OB8TAL),    Q^IRARD    VAN; 

sculptor;  b.  1604  (at   Antwerp,  Belgium);  d. 

1668. 

He  began  the  practice  of  his  profession  in 

Flanders,  and  was  called  to  France  by  Richelieu 

in  1630.     He  executed  decorative  sculpture  at 

the   Louvre,  Tuileries,   Hotel   Camavalet,  the 

portal  of  the  hospital  of  La  Salpetri^re,  the  Palais 

Roy  ale,  the  Palais  de  Justice,  and  the  Hotel 

Lambert,  all  in  Paris.     He  held  the  office  of 

scidpteur  ordinaire  des  bdtiments  du  roi. 

Lami,  Dictionnaire  des  sctdpteurs  frani^ais; 
Guififrey,  Comptes  de  Louis  XI V. 

'OPTICAL  CORRECTION.  In  architec- 
ture, an  expedient  resorted  to  for  the  purpose 
of  correcting  a  disagreeable  appearance  of  certain 
lines  or  masses;  thus,  a  perfectly  horizontal 
l)eam  or  girder  is  apt  to  look  as  if  it  sagged 
downward  in  the  middle,  and  an  optical  connec- 
tion would  be  the  giving  to  this  beam  a  camber. 
Many  refinements  in  design  (see  Refinements  in 
Design)  in  ancient  and  mediieval  architecture 
have  been  assumed  too  hastily  to  be  mere  at- 
tempts at  optical  correction,  but  many  of  them 
are  of  this  character. 

OPX7S.  In  Latin,  Work,  in  the  sense  of 
labour  or  the  results  of  labour;  the  common 
term  used  in  composition  in  the  modern  European 
languages  for  masonry,  embroidery,  and  decora- 
tive work  of  different  kinds.  Some  of  these 
compound  terms  are  taken  direct  from  classical 
authors,  and  are  applied  without  a  perfect 
knowledge  of  the  subject  to  pieces  of  work  left 
us  by  antiquity.  The  piece  of  work  exists,  the 
name  is  found  in  a  classical  author;  but  it  is 
often  uncertain  whether  our  modem  application 
of  the  given  name  to  the  given  piece  of  work  is 
a'curate.  This  is  peculiarly  the  case  with  the 
terms  borrowed  from  Vitnivius  (II.,  8,  and 
elsewhere),  whose  extremely  cursory  and  unde- 
tailed descriptions  leave  his  precise  mccaning 
uncertain  in  too  many  instances.     (See  the  titles 

2;j 


OPUS  TBCTORIUM 

below ;  see  also  Classic  Architecture ;  Masonry ; 
Mosaic  ;  Roman  Imperial  Architecture.) 

OPUS  A](JBXANDRINnM.     (See  Mosaic.) 

OPUS  ANTIQUUM.  Same  as  Opus  lu- 
certum. 

OPUS  QRiBCANICUM.  Work  done  in 
the  Greek  manner ;  apparently  a  pavement,  as 
of  mosaic,  or  an  inlay  of  marble,  supposed  to 
resemble  in  pattern  or  in  workmanship  the  work 
done  by  the  Greeks. 

OPU8  LNCEKTUM.  Roman  masonry,  as 
that  of  walls,  the  surface  of  which  displays  ir- 
regularly placed  stones  of  different  sizes,  or  even 
bands  or  other  parts  of  brickwork.  The  sig- 
nification appears  to  be  limited  to  the  facework 
of  a  wall.  (See  below  Opus  Reticulatum ;  Opus 
Spicatum ;  Opus  Testaceum.) 

OPUS  INTERR  A  flTIiB.  Incised  ornament ; 
made  either  by  cutting  away  the  pattern  and 
leaving  the  ground,  or  by  cutting  away  the 
ground  and  leaving  the  pattern  in  low  relief. 

OPUS  ISODOMUM.  Roman  masonry 
done  with  regular  courses.     (See  Isodomum.) 

OPUS  IiATERIdUM  (IiATERITIXTM). 
Masonry  of  tiles,  or  faced  with  tiles.  (Compare 
Opus  Testaceum.) 

OPUS  lalTHOSTRATUM.     (See  Mosaic.) 

OPUS  BfUSIVUM.     Same  as  Mosaic. 

OPUS  PSEUDISODOMUM.  In  Roman 
masonry,  a  kind  of  stonework  or  ashlar  in 
which,  while  the  stones  of  each  course  were 
alike,  they  differetl  from  those  of  other  courses 
in  respect  to  height,  length,  or  thickness,  so  that 
while  continuous  horizontal  joints  were  main- 
tained, such  joints  were  not  necessarily  the  same 
distance  apart  in  the  wall.  (See  Opus  Isodo- 
mum.) 

-OPUS  RETICUIiATUM.  Roman  masonry 
faced  with  squared  pieces  of  stone,  usually  very 
small,  and  set  anglewise  so  as  to  cover  the  face 
of  a  wall,  as  it  were  with  a  net  of  joints  cross- 
ing each  other  at  right  angles  and  making  an 
angle  of  forty-five  degrees  with  the  ])erj>endicular. 
(Compare  what  is  said  under  Opus  Incertum.) 

OPUS  SECTIIiE.     (See  Mosaic.) 

OPUS  SIGNINUM.  Plaster  or  stucco 
stated  to  have  l)een  made  of  fragments  of  pottery 
ground  up  with  lime  ;  sometimes,  as  in  Pompeii, 
used  for  floor  covering,  which  much  resembles 
Terrazzo  Veneziano.  The  name  appears  to  be 
derived  from  the  town  of  Signia  in  Latium. 

OPUS  SPICATUM.  Masonry  faced  with 
stones  or  tile  which  are  arranged  in  herringbone 
fashion  or  in  a  similar  pattern,  producing  gharj) 
points  or  angles.  (See  what  is  said  above  under 
Opus  Incertum.)  The  adjective  spicatns,  sig- 
nifying having  spikes  or  ears  as  of  wheat,  etc., 
is  applicnble  to  other  surfaces  than  those  of  a 
wall.  Thus,  (estdcf'd  spic<Ua  is  a  pavement 
laid  herringbone  fashion. 

OPUS  TECTORIUM.  In  Roman  building, 
a  kind  of  stucco  used  to  cover  walls  in  tliiee  or 
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four  coats,  the  finishing  coat  l^eiug  practically 
an  artificial  marble  usually  polished  to  a  hard 
surface  to  receive  paintings.  The  distinction 
lietween  this  and  Opus  Signinum  is  not  clear 
(Middleton). 

OPUS  TESSBLATUM.     (See  Mosaic.) 

OPUS  TB8TACEUM.  Masonry  faced  with 
tiles.  This  term,  like  Opus  Incertum  and  others 
given  above,  refers  to  the  face  of  a  wall  only, 
the  mass  or  body  of  the  wall  not  being  considered. 

OPUS  VBRMICniiATUM.     (See  Mosaic.) 

ORANGXSUE ;  ORANQERT.  A  building 
of  the  nature  of  a  cold  greenhouse  (see  Green- 
house) used  for  the  storage  in  winter  of  onia- 
mental  trees  in  tubs.  The  frequent  employ  of 
orange  trees  in  this  way  in  connection  with 
public  and  private  palaces  has  caused  the  use 
of  the  term  for  permanent  houses  of  the  sort, 
which  are  sometimes  of  considerable  architectural 
importance.  The  Luxembourg  collection  of 
paintings  and  sculpture  is  now  housed  in  the 
orangerie  of  the  palace,  which  has  received  some 
modifications  for  the  purpose. 

ORATORT.  A.  Same  as  Domestic  Chapel 
(which  see  under  Chapel). 

B.  A  small  chapel  of  any  sort,  more  par- 
ticularly one  intended  for  solitary  devotion ;  a 
place  of  prayer  and  not  a  place  for  liturgical 
celebration  of  any  sort.  An  oratory  was  often 
erected  as  a  memorial.  At  pla^^es  where  it  was 
supposed  that  a  miracle  had  taken  place,  or 
upon  the  site  of  the  cell  or  other  habitation  of  a 
sainted  personage,  an  oratory  was  often  raised, 
and  most  of  these  were  extremely  simple  stnic- 
tur(*8.  Some  few  were  of  architectural  im- 
I)ortance.  The  chapel  of  a  fortress,  or  a  secondary 
or  minor  chapel  within  its  walls,  is  often  called 
an  oratory.  —  R  S. 

ORBAI8,  JEAN  D' ;  architect. 

His  name  and  image  were  in  the  Laby- 
rinth of  the  cathedral  at  Reims  (destroytnl 
1779). 

ORBAT.  FRANCOIS  D' ;  architect ;  b. 
1634;  d.  1697. 

Son-in-law  and  pupil  of  Levau.  He  worked 
under  the  direction  of  the  latter  upon  the  Col- 
lege Mazarin,  now  the  Palais  de  I'lnstitut  (w^ 
Institut),  and  later  upon  the  Louvre.  He  built 
other  important  buildings  in  Paris,  and  designed 
the  Porte  Peyrou  at  Montpellier  (H^rault),  a 
memorial  arch,  built  1690-1710,  in  honour  of 
Louis  XIV.,  and  especially  of  the  Revocation 
of  the  Edict  of  Nantes. 

ORCAGNA  (ANDREA  DI  CIONE) ; 
fuiinter,  mosaicist,  sculptor,  architect,  and  ()oet; 
b.  about  1308  (Vasari) ;  d.  about  1369. 

The  name  Orcagna  is  an  abbreviation  for  Ar- 
cagnuolo.  Orcagna  is,  after  Giotto  (see  Giotto), 
the  greatest  Florentine  master  of  the  four- 
t(«nth  century.  He  was,  according  to  Va«ari, 
a  pupil  of  Andrea  Pisano  (see  Andrea  da  Piwi), 
and  doubtless  came  directly  under  the  influence 
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of  Giotto.  In  136^<  he  ap{)ears  i\a  a  member 
of  the  Compagnia  di  San  Luca.  In  1357 
Orcagna  competed  unsuccessfully  with  Fran- 
cesco Talenti  for  the  capitals  of  the  piers  at  the 
Duomo,  Florence.  In  the  same  year  he  finished 
the  frescoes,  including  the  paradise,  of  the  Strozzi 
chapel  at  S.  Maria  Novella,  Florence.  Be- 
tween 1349  and  1359  he  was  capomaestro 
of  Or  S.  Michele,  Florence,  and  executed  the 
only  work  of  architecture  and  sculpture  which 
can  witli  certainty  h%  ascrilie<l  to  him,  the 
tabernacle  con8tructe<l  to  contiiin  a  miracle- 
working  picture  ascrilxHl  by  Milanesi  to  Ber- 
nardo Daddi.  The  balusti-a^le  was  addetl  in 
1366  by  the  goldsmith  Piero  di  Migliore. 
Orcagna  was  called  in  1359  to  Orvieto,  whore 
he  worked  on  the  mosaics  of  the  fai;ade  of  the 
Duomo  until  Sept.  12,  1362.  Vasari  probably 
confuses  Andrea  di  Cione  with  Benci  di  Cionc 
(see  Benci  di  Cione)  when  he  ascribes  the 
Loggia  dei  Lanzi  to  Orcagna.  (See  Talenti, 
Simone.)  Orcagna  died  seven  or  eight  years 
before  this  building  was  begun. 

Karl  Frey,  Loggia  dei  Lami;  Ca8t**llazzi,  Or 
San  Michele;  Luigi  Funii,  Duomo  di  Orvieto; 
Ci-owe  and  Cavalcaselle,  Painting  in  Italy;  Vasari, 
Milanesi  ed.  ;  Vasari,  Blashtield-Hopkins  ed.  ; 
Reymond,  Sculpture  Florentine ;  Perkhis,  Tuscan 
Sculptors, 

ORCHESTRA.  A.  Originally,  in  a  Greek 
theatre,  the  place  occupied  by  the  dancers  and 
chonis  about  the  altar  of  Dionysos,  and  later 
the  circular  space  reserved  for  that  purpose 
between  the  auditorium  and  the  proscenium. 

B.  In  the  Roman  theatre,  a  semicircular 
level  space  between  the  stage  and  the  first 
semicircubir  rows  of  seats,  reserved  for  senators 
and  other  di8tingui8he<l  spectators. 

C,  In  a  modern  theatre,  music  hall,  and  the 
like,  the  space  reserved  for  the  musicians. 

I).  In  the  United  States,  by  extension  from 
the  last  definition,  the  main  floor  of  a  theatre  or 
similar  place  of  entertainment.  A  recent  sub- 
stitute for  Parquet.  (Compare  definition  B 
above.)  — D.  N.  B.  S. 

ORCH7ARDE;    architect. 

Orchyarde  built  Magdalen  College,  Oxford, 
which  was  founded  by  Waynflete,  Bishop  of 
Winchester,  in  1448. 

Ackerman,  History  of  Oxford  University. 

ORDER.  Primarily,  a  row,  a  course  of 
stones,  a  rank  of  similar  objects.  Hence,  in 
architectural  practice,  two  significations,  which, 
though  apparently  very  different,  are  akin. 

A.  In  masonry,  a  course  of  stones,  one  ring 
of  an  arch  or  the  like,  considered  as  part  of  a 
larger  structure.  Especially,  in  arcuated  build- 
ing, such  as  the  Romanesque  of  the  north  of 
Europe,  one  ring  of  an  arch  which  consists 
of  several  rings  of  diff'crent  thicknesses,  horizon- 
tally. In  some  cases  there  are  three  or  four 
such  rings,  but  the  arrangement  of  two  is  mur»» 
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common.  A  section  tljrougli  the  comptete<l 
&rch  in  such  a  cose  is  like  a  double  flight  of 
steps,  the  intnulos  being  much  narrower  than 
the  extrwioe,  and  the  arch  thickenhig  upward 
or  outward  with  the  offset  from  euch  oiiler  to 
the  one  next  above  or  outside  of  it. 

B.  The  columns  with  their  entablature  of  any 
building:  but  especiaUy  of  Greek,  Greco-Roman, 
or  neoclAHHil-  arrhitM^t.iirR.      tn  tliix  rphw.   thi> 
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established  five  orders,  namely :  the  three  above 
named ;  the  Tuscan,  which  to  Vitniviiis  woiilil 
have  seemed  a  plain  form  of  Doric  and  nothing 
more ;  and  the  Composite,  which  to  the  Roman 
Imperial  builders  must  have  seemed  merely  one 
of  the  many  varieties  which  the  Corinthian  style 
had  to  undergo.  Neither  the  classical  nor  the 
post- Renaissance  wiit«rs  speak  of  the  Greciau 


Okdkk,  Fio.  t:  OttBCiAN  Doric;  that  of  thi 

tweeii  one  order  and  another  is  marked  by  the 
details  of  one  such  unit  of  a  colonnade.  The 
orders  known  to  Vitnivius  (the  only  writer  on 
architecture  of  classical  times  whose  works  have 
survived)  are  three ;  Doric,  by  which  he  means 
that  Roman  style  of  column  and  entablature 
which  is  found  in  a  few  Italian  buildings  ;  Ionic, 
by  which  he  means  the  Roman  Ionic  aa  seen  in 
buiklings  of  his  time,  which  have  now  disap- 
peare<l,  but  which  may  have  been  of  a  style 
very  similar  to  that  of  Greece  :  and  the  Corin- 
thian.     The  writers  of  the  sixteenth  century 


Doric,  although  the  buildings  at  Psestum  must 
have  been  known  to  the  Roman  builders,  and  al- 
though it  is  very  different  from  the  Roman  Doric. 
Modem  designera  in  some  modifications  of  the 
classical  styles  have  made  many  attempts  at  de- 
sisning  new  orders,  and  some  of  these  have  been 
ettective  :  hut  none  has  been  perpetuat<il  or  modi- 
fied by  later  designers.  (See  Columnar  Archi- 
tecture ;  Composite ;  Corinthian  i  Doric ;  Grecian 
Architet'ture ;  Greco-Roman  Architecture ;  Ionic ; 
Neoclassic  Architecture ;  Roman  Imperial  Ar- 
chitecture ;  Tuscan  Architecture.)  —  R.  S. 


ORDER 

Ck>losBal  Order.  One  of  a  height  greatly 
l)eyond  that  of  one  story  of  the  building 
within;  especially  one  of  nearly  the  whole 
height  of  the  building.  It  has  often  been 
stilted  that  this  device,  unknown  to  antiquity, 


ORDER 

tiers  of  windows  between  the  antique  columns 
and  beneath  the  original  entablature.  This  is 
a  hasty  conclusion,  as  examples  existed  at  an 
earlier  epoch.  An  early  instance  is  in  the  two 
similar  fronts  of  the  museum  buildings  on  the 


Order:  Grecian  Doric;  that  of  the  Parthenon:  having  the  Entablature  mich  less  high  and 
THK  Echinus  much  less  spreading,  in  Proportion,  than  those  at  Pabstuh. 


orignated  in  the  modem  Dogana  (custom 
house)  of  the  city  of  Rome,  which  was  built 
late  in  the  seventeenth  century  on  the  founda- 
tions of  an  ancient  temple,  generally  called 
Temple  of  Neptune,  and  which  has  its  three 
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Oampidoglio  (see  Capitoline  Museum,  under 
Museum  ;  Palace  of  the  Conservators) ;  and  the 
largest  one  known,  that  of  S.  Peter's  church  at 
Rome,  is  hardly  later  (1550-1580).  It  was 
much  used  in  the  eighteenth  century. 
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111  order  occupying  nearly  the 
I  one-Btory  building,  if  largn 


By  extension, 
whole  height  of 
nnd  high. 

Fftnian  Oid«r.  One  ilistinguiehed  by  tlie 
iiKe  of  draped  m&le  etatues  ia  the  place  of  col- 
umns. The  term  ia  found  in  Vitnivius,  I.,  1, 
unil  the  author  explains  that  the  victory  of  the 


pn-piirli-iiiii  Fii  /irchitrcliiri: :  Normand,  ^onrf«ii 
IKiraUilc  des  onlrei  d' architecture  de»  decs,  i/ca 
Itiimaina  H  det  aulriim  iiiodfrKcs ;  Mauch  (Gt-r- 
iijiiii  (ranslatioii  of  pretiedinf-). 

ORDER  ABOVE  ORDER.     (See  Superim- 

ORQAaNIA.      (See  Orcagna.) 

OROAN.  A  musical  instru- 
ment in  which  aouuJ  is  produced 
by  the  vibration  of  the  air  in 
pipes  of  wood  and  metal,  and 
which  is  played  by  tlie  keys  of 
s  keyboard  opening  and  Hhutting 
valves  of  these  pipes.  The  sim- 
plest form  of  this  is  the  iiietni- 
ment  carried  in  the  hand  or  oit 


UrBBR,  is  Skshr  a  :    LowRR  AnrHBS  ny  Two  Dm 

THK     GkBAT     ABCKRB    CAKKVINU     THK     ToWKK     O 

Jbpblri.h  Arbrv,  Scotland. 

Tiacedcinonians  over  the  Perxians  at  Platiea  le<l 
to  the  erection  (probably  at  Siwrt^i)  of  a  build- 
ing calle<l  the  Persian  portico,  the  roof  being 
supported  by  richly  costutneil  statues  of  the 
barbarians.     (See    AtUintes ;    CMryatid ;    Tela- 


m.) 


■  ■l.i-i'  n 


«  el  de  la 


;  Kanre,  Theurie  lies 


the  left  arm,  and  played  on  by 

the  fingers  of  the  right  hand. 

SH  often  seen  in  ancient  paint- 

!      ings.     Tlie  church  urgan,  as  ile- 

HKs  THR  Upper     ^'elo|>e<l  in  modern  times,  i«  ii 

Thkkr  Ordkhsi     group  of  instruments  rather  than 

'  '^"■"  Ohdbrs;     „  single  one,  and  each  group  of 

pi|H\s  ami  stops  is  often  calleil 

an  organ,  separately,   and   usually  with  some 

distinctive  epithet,  as  tlie  swell  organ,  the  solo 

organ,  and  the  like,  the  terra  "great  organ" 

being  given  to  the  principal  one  of  these  gruupR, 

which  is  generally  placcil  in  the  midtUe.     The 

architectural  arrangement  of  a  church  organ  is 

UKiiftlly  maile  by  placing  it  in  a  large  womlen 

case  with  opening*  in  all  its  sides  and  entirely 


ORGAN  CHAMBER 

open  at  top ;  but  the  attempt  to  fit  an  organ 
into  such  a  case  is  often  accomi>anied  by  a  great 
amount  of  unnecessaiy  work,  the  putting  up  of 
sham  pipes  to  form  symmetrical  groups  with 
those  real  ones  which  are  visible,  and  the  com- 
pletion of  a  costly  edifice,  for  the  greater  part 
of  which  there  is  no  utility.  Another  plan  is 
to  anrange  the  different  groups  in  an  organ 
chamber  or  organ  loft,  with  strict,  or  very  close, 
reference  to  their  musical  purpose  and  their  con- 
nection with  the  keyboard,  and  partially  to 
I'onceal  the  whole  by  a  screen,  which  may  be  as 
decorative  as  desired  and  wholly  in  accordance 
with  the  architecture  of  the  church.  This  screen, 
if  low,  need  not  even  be  pierced  or  opened ;  or 
it  may  fill  the  whole  openings  of  an  archway,  or 
the  like,  between  the  organ  chamber  and  the 
church  proper  with  tracery  and  pierced  carved 
work.     (See  the  following  terms.)  —  R.  S. 

ORGAN  CHAMBER.  That  room  or  space 
in  which  the  organ  is  placed  ;  often,  in  a  church, 
a  .separate  stnicture  between  the  choir  and  a 
tmnsept,  or  beside  the  choir,  with  a  large  open 
archway  between.  It  is  often  better,  for  the 
musical  effect,  that  the  organ  should  stand  al- 
most free  under  the  roof  of  the  church,  in  which 
case  the  space  screened  off  to  hold  the  actual 
instmment  is  hardly  called  the  organ  chamber. 
(See  Organ  ;  Organ  Gallery.) 

ORGAN  GAIaliBRT.  In  many  churches, 
where  the  organ  is  placed  high  above  the  floor, 
an  upper  floor  with  a  parapet,  or  screen,  front- 
ing toward  the  church,  and  arranged  to  receive 
the  organ.  It  is  often  extended  so  as  to  afford 
place  for  the  .singers  as  well. 

ORGANI,  ANDREA  DEGU  (DA  MO- 
DEN  A)  ;  architect. 

The  fij-st  architect  (iugegnere)  employed  on 
the  cathedral  of  Milan  (begun  1386).  His 
name  appears  in  a  memorandum  of  Jan.  15, 
1387.  April  13  he  is  mentioned  as  ingegnerio 
domini  (ducal  engineer).  In  October  of  this 
year  he  was  appointed  to  superintend  the  la- 
lx>urer8  at  the  cathedral.  In  a  letter  dated 
Jan.  3,  1400,  of  the  Duke  Gian  Galeazzo  Vis- 
conti,  he  is  mentioned  as  the  father  of  Filip- 
pino  degli  Organi  (see  Organi,  F.  degli). 

Boito,  Duomo  di  Milano ;  Annali  del  Diiomo. 

ORGANI,  FILIPPINO  DEGU  (DA  MO- 
DENA) ;  architect  and  sculptor ;  d.  March,  1 450. 

Son  of  Andrea  degli  Organi  (see  Organi,  A. 
degli).  He  is  first  mentioned  in  a  letter  of  the 
Duke  Gian  Galeazzo  Visconti,  dated  Jan.  3, 
1 400.  He  was  at  this  time  appointed  to  a  po- 
sition on  the  force  employed  in  the  constmction 
of  the  cathedral  of  Milan,  and  Oct.  12,  1404, 
be<*ame  a  regular  architect  (ingegnere)  under 
the  direction  of  Marco  da  Carona.  Sept.  16, 
1410,  he  served  on  the  commission  which  de* 
tennined  the  form  of  the  vaulting  and  flying 
buttresses.  The  upper  part  of  the  cathedral 
wns  built  from  the  drawings  which   he  made 
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ORIENTATION 

at  this  time  (secnndum  designamentvm  ma- 
gistri  Filippini).  In  1417  Filippino  l)ecanie 
chief  architect,  and  retained  that  position  until 
1448.  He  made  the  monument  of  Marco  Ca- 
relli  (now  in  the  nave  of  the  cathedral),  prol> 
ably  with  the  assistance  of  Jacopino  Tradate. 

Boito,  Duomo  di  Milano ;  Annali  del  Duomo. 

ORGAN  IiOFT.     Same  as  Organ  Gallery. 

ORGAN  SCREEN.  A.  In  England,  rarely, 
a  Rood  Screen  upon  which  the  organ  has  been 
placed. 

B.  An  ornamental  screen  of  any  sort  sepa- 
rating the  organ  chamber  from  the  body  of  the 
church.     (See  Organ.) 

ORIEL.  A  bay  window ;  especially,  one  in 
an  upper  story,  and  overhanging;  carrie<l  on 
brackets  or  corbels,  or  upon  an  engaged  column 
or  pier,  from  which  usually  a  corbelled  struc- 
ture is  carried  up  to  the  floor  of  the  oriel.  This 
distinction  is  the  one  usually  made ;  but  in  older 
writers  the  word  is  used  for  bay  windows  even 
of  the  largest  and  most  massive  sort.  (Cuts, 
cols.  35,  36.) 

ORIENTATION.  Primarily,  the  stat€  of 
one  who  faces,  or  of  a  building  which  is  turned, 
toward  the  east ;  hence,  in  architecture  :  — 

A,  The  placing  of  churches  so  that  the  priest 
at  the  altar  may  face  the  east  while  he  is  cele- 
brating Mass.  It  is  thought  that  in  the  early 
days  of  the  Church  the  priest,  in  some  parts  of 
the  Roman  Empire,  stood  on  the  other  side  of 
the  altar  from  the  worshippers,  and  that  there- 
fore the  body  of  the  church  was  placed  east  of 
the  sanctuary ;  but  that  when  the  priest's  posi- 
tion was  changed  so  that  he  turned  his  back 
to  the  worshippers,  then  the  church  also  was 
changed,  with  its  main  entrance  toward  the 
west  and  its  sanctuary  toward  the  east.  (See 
Apse ;  Chancel ;  Chevet ;  Choir ;  Sanctuary.) 
The  practice  of  orientation  in  churches  is  by 
no  means  universal ;  thus,  in  Italy,  it  is  much 
less  observed  than  in  the  north  of  Europe.  The 
great  church  of  S.  Peter's  at  Rome,  built  upon 
the  site  of  the  early  basilica,  has  its  narthex  at 
the  east  end  and  its  sanctuary  at  the  west. 

B,  The  placing  of  any  building  with  refer- 
ence, or  apparent  reference,  to  any  special  point 
of  the  compass ;  thus,  the  Greek  temples  have 
an  orientation  which  involves  the  placing  of  the 
main  entrance  toward  the  east,  or  approximately 
so  ;  the  larger  pyramids  of  Egypt  have  their 
entrances  carefully  placed  in  a  given  special  di- 
rection, and  it  is  thought  that  in  all  these  ca^es 
the  rising  point  of  a  certain  star,  or  some  as  yet 
unknown  and  perhaps  misunderstood  necessity, 
has  determined  these  forms  of  orientation.  In 
this  sense  the  term  is  used  very  loosely,  as  when 
it  is  said  that  the  builders  of  Egyptian  teni])les 
had  little  care  for  exact  orientation,  i.e.  placed 
their  buildings  on  axes  not  parallel  with  one 
another.     (See  Axis,  B. ;  En  Axe,  under  Axe.) 

—  R.  S. 
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ORHiLON.     Same  as  Crosset.  I       Giorgio  appeant  to  have  been  borD  at  Zara, 

OKLB ;  ORZ^BT.     A  narrow  band,  or  series      Dalmatia.     Hie  family  was  a  braiiL-h  of  the 
of  sniatl  members,  or  units,  taking  the  form  of  j  noble  Roman  house  of  Orsini.    April  23,  1441, 
&  border,  hence  a  fillet  forming  an  edging 
or  border.     Specifically,  a  fillet  beneath 
the  ovolo  of  a  inpital.     (See  Cincture.) 
ORHAMBNT.    That  which  is  addetl 
to  a  structure  of  any  kind  for  ilecorative 
purposes   alone.      The   term   is   distin- 
guished from  Decoration  (see  that  term 
and  Decorative  Art),  because  denoting 
something  wholly  ajtart  from  the  neces- 
sary structure,  which  structure  may  be 
liighly  decorative, 
but      not     orna- 
mental. 

Sculpture      in 
the  form  of  Bas- 
relief    (see     that 
term ;   also    Ara- 
besque ;   Diaper ; 
Relief),    painting 
Obnamrnt    in    Low      in theformof pat- 
'"'      terns  when  used 
as  a  border,  dia- 
per, frieze,  or  the  like  (sec  those  terms), 
mouldings  and  modifications  of  mould- 
ings   (sec    Billet    Moulding ;    Nailhead 
Moulding  ;  Dentil ;  Venetian  Dentil),  are 
all  spoken  of  as  ornament,  rather  in  con- 
tradistinction to  representative  statuary 
and  painting.    Thus,  the  statues  set  upon 
the  geison  and  showing  agwnst  the  tym-        om 
paimm  of  aGre«k  temple,  or  those  upon  the 
Bernini  colonnade  at  Rome,  showing  against  the 
sky,  are  hardly  called  ornament ;    but  the  half 
figures  in  an  arabesque,  liowever  realistic  in  treat- 
ment, are  parts  of  a  piece  of  ornament.  —  R  S. 


En  HUSH    Roman  RSQiTR    Sm. 


K  Panki 


ORSENIOO,  SIMOim  DA.     (See  Simone 

<la  Orsenigo.) 

ORsnn,  aioRoio  (da  SESEinco); 

architect  and  sculptor. 
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AMBNT  CABVBU   IN   KkLIKI' ;    BKTOUHBA,   SVBIA; 

5th  Ckntlry. 
he  superseded  Antonio  di  Pietro  Paolo  (see 
Antonio  di  Pietro  Paolo)  as  architect  of  the 
great  cathedral  of  Sebenico,  Dalmatia  (see 
Dalmatia  and  illustration).  This  building  is 
an  important  example  of  the  transition  from 
the  Gothic  style  to  the  Renaissance.  In  1444 
Orsini  huilt  a  chapel  in  the  church  of  S.  Rai- 
nerio  at  Si>alato,  Dalmatia,  and  in  1448  the 
Gothic  altar  of  S.  AnasLisio  in  the  cathedral 
of  that  city.  Between  1451  and  Ur>9  he  built 
the  Loggia  dei  Mercanti  and  the  fa<;ade  of  S. 
Francesco  della  Scala  at  Aneona  in  Italy.  June, 
1 464,  he  was  associated  with  Michelozzo  Micbel- 
ozii  (sec  Michelozzi)  in  the  reconstruction  of 
the  Palazzo  del  Rettore  at  Ragusa.  In  1470 
Giorgio  was  sent  on  a  special  mission  to  Rome. 
In  bis  contract  with  the  catholral  autlioritie«  at 
Sebenico  he  was  bound  to  do  some  of  the  car\- 
ing  with  his  own  hand.  The  door  of  his  houBO 
-  at  Sebenico,  with  the  bear  of  the  Orsini  caned 
on  the  lintel,  is  still  in  existence. 

Pietro  Giaiiuzzi,  (yiorgio  da  Sehenico:  Fosca, 
Caltedratedi  Si-beHlro;  Jackson,  Dahiiati'a. 

OR^HOBt  X 1^.  Arranged  in  a  straight 
row,  as  columns ;  rare,  but  used  in  such  phrases 
as  an  ortlinstyle  plan,  or  the  like. 

OSBATURU  In  French,  the  skeleton  or 
framework  of  any  stnicturc ;  hence,  in  English. 


OSSUARY 
Buch  a  framework   wlieii  of  a,  i 
kiod,  as  the  steel  ciige  ( 
biiildingx. 

OSBTTART.  A  plate  for  the  dejKiHit  aiid 
preservation  of  the  Ixiiies  of  the  deml ;  espe- 
i;ially  a  buililing  fur  the  B»fe  keei>iiig  of  bones 
after  the  desiei-utiuii  uf  the  llesh,  or  of  nuch  as 
are  foiind  in  exi'avatiug  new  graves  in  a  eeme- 
terj'.     (Ijee  L'imrnel  House.) 


It  PANFI 


MonKRV  Parisian  Woi 


OBTBNBORB,  LUCIANO.  (See  Liiciniio 
da  Laurnna.) 

OXJBUBTTE.  In  nie<!iieval  times,  a  pit  or 
shaft  conatiiicted  or  excavated  in  tiie  masonry 
or  foundation  of  a  castle,  or  similar  bnilding, 
and  in  which  priHonerx  were  eciitflned  as  in  tlie 
most  hopeless  form  of  dniigeon,  or  into  which 
their  bodies  were  tlirown. 

OUKDT.  Wa\-j-,  or,  Ijy  extension,  zigzng; 
ftftid  of  a  moulding,  a  string  course,  or  the 
like. 

an 


OVERHANG 
OimADOU,       MAURICE       AnOUSTUT 

GABRIEL;   architect;   b.  July   'M,   1822   {at 
Paris);  d.  June  27,  1H«4. 

Ouradou  was  a  pupil  of  Viollet-le-Duc  (see 
Viullet-le-Duc),  ivhuse    daughter   he    married. 
He  entere<l  the  EciAe  dea  Beavx  Arts  in  1*'45. 
After  leaving  the  si-hool  he  was  appointed  in- 
sjiector  of  the  works  at  the  cathedral  of  Paris 
and  of  the  chateau  of  Pierrefomts.     He  was 
made  arcliitect  of  the  diocese  of 
Chalons  in  association  with  Eu- 
gene Millet  (see  Millet),  arcliitecte 
d«-»   monuments  h'mioriqnes  in 
1865^1870,  and  architect  of  the 
chateau  of  Pierrefonds  in  \WQ. 

Bauclia],  DiclUinnain, 

OUTBOin>(atti.).  Bonded,  or 
forming  a  bond,  along  tlie  face  of 
a  wall ;  as  in  the  case  of  stretcli- 
ers.  Composed  largely  or  entirely 
of  stretchers. 

OUT  OP  'WIND.  (See  uiidei 
Wind.) 

OtTTPORCH.  A  porch  or 
outer  vestibule ;  a  term  having 
no  special  architectural  signifi- 
cance. 

OTTTBHOT;  OUTSHOT. 
Originally  a  shed  or  small  wing 
built  against  one  end  of  a  house, 
independently,  and,  in  construc- 
tion, not  forming  part  of  the  gen- 
eral framing  of  the  house.  In 
British  local  usage  any  small  ex- 
tension. 

OUT  TO  OtJT.  Same  as  Over 
AU. 

OUT  WINDOW.  A  project- 
ing loggia,  or  the  like.  (Com- 
pare Bay  Window ;  Oriel.) 

OVE.      Same  as  Ovum. 

OVER  ALL  (attjectival  and 
adverbial  plirase).  Between  the 
edges  or  boundaries  ;  from  the 
extreme  limit  at  one  side  to  the  cor- 
responding point  at  the  other ; 
especially  between  two  imaginarj' 
parallel  lines,  or  planes,  so  itis- 
poseil  as  exactly  to  include  all 
i.i)i-is  XI\  ,  proje<'tiona  on  two  opposite  faces 
or  edges.     Said  of  measurements 


OVBKDOOR  (;«ljectival  tenn).  Occupying 
a  space  above  a  dirorway,  or  above  a  door  frame, 
even  when  no  doorway  is  opened  within  it.  The 
picture  panel  or  the  like  which  fills  such  a  space 
is  known  as  an  overdoor  picture,  etc.,  the  term 
Ix'ing  a  moil ificatii III  of  the  French  denmis  de 
porte.  (See  Overmantel.)  (Cuts,  cols.  41,  43  ; 
4:1.) 

OVBRHAHO.  Tlic  imijection  of  part  of  a 
stnii-tiire  lieyond  the  portion  iiolow ;  the  extcn- 


OVERDOOR  WINDOW;  PALAIS  DE  JUSTICE,  PAKIS. 


OVBRMANTBL 
Bion  of  an  inclined  structure  or  member,  outside 
of  its  base,  or  any  lower  portion ;  the  amount 
hjf  which  any  part  departs  from  a  given  vertical 
Une  or  plane.     (See  Leaning  Tower.) 


Otbrdoob  Pahblliho  a 


OVBRMAHTIIL  (a(]jectival  term).  Occupy- 
ing the  qpace  above  a  mantelshelf,  or  the  front 
of  a  chimney-breast  of  any  form  and  above  the 
open  fireplace.  Overmantel  mirrors,  pictures, 
panels,  and  the  like  are  spoken  of;  the  term 
being  imitated  from  the  French  dessna  de 
ckemin4e.    (See  Overdoor.) 

OVOIiO.  A  convex  rounded  moulding,  quar- 
ter round  in  section,  or  approximating  that  form. 

OVTTM  (pi,  ova).  The  rounded  member, 
usually  known  aa  an  egg,  between  the  darts  of 
an  ^g  and  anchor  moulding. 

OXETE.     A  round,  or  more  commonly,  an 
civitl  window.     (Compare  (Eil  de  Bceuf.) 
Same  aa  Eyelet. 


PACE.  A  part  of  a  floor  slightly  raised 
above  the  general  level ;  a  daia ;  a  broad  step 
or  slightly  raised  space,  as  about  a  tomb,  altar, 
or  chimney  piece,  or  forming  a  landing  in  a 
staircase.  The  lost  meaning  appears  to  tie  the 
most  specific  in  modem  usage,  and  in  this  sense 
is  commonly  accepted  as  synonymous  with 
space.  The  latter  term  would  seem  to  be  moro 
properly  applied  to  the  area  at  the  turning- 
place  of  a  stair  which  may  be  occupied  by  a 
landing, — or  pace,  —  or  by  windere  ;  and  it  is 
in  this  sense  that  the  word  space  is  used 
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PAQOT 
by  Uowat.      Called   also    Footpace,  although 
this  appears  to  be  obsolescent.     (See  Landing.) 

Hal^ao*.  A.  A  landing  where  one  flight 
of  stairs  stops  and  anotlier  begins,  tlie  two 
flights  being  on  the  same  aide  of  tiie  platform 
of  the  landing.  A  person  going  up  such  a  stair 
reverees  the  direction  of  his  horizontal  progress 
as  he  reaches  and  again  leaves  the  landing, 
making  a  turn  of  180°.  Such  a  landing  is, 
therefore,  usually  about  twice  as  long  as  it  b 
wide,  and  extends  the  full  width  of  the  stair- 
case,    (See  following  subtitles.) 

B.    A  raised  platform  (see  Hathpace). 

Half  Quarterpaoe.  A  landing  correspond- 
ing to  one  of  the  two  triangular  spaces  formed 
by  cutting  a  quarterpace  diagonally  at  45°, 
the  other  half  being  commonly  filled  with 
winders,  so  that  the  stairs  will  still  make  a 
quarter  turn  aa  described  below. 

Qaait«ipao«.  A  landing  in  a  staircase  be- 
tween two  llightB  which  make  a  turn  of  90°, 
It  is,  therefore,  about  one  half  the  size  of  a  half 
pace,  and  commonly  about  square. 

—  D.  N.  B.  S. 

PACEINO.  Small  stones  embedded  in 
mortar,  used  to  fill  up  the  interstices  between 
the  larger  stonea  in  rubble  work. 

PAD  BTONB.  A  stone  template  such  as 
is  used  for  supporting,  in  a  wall,  the  end  of  a 
girder  or  of  a  roof  truss. 

PADUA,  JOHAHNEB  DB.  (See  John 
of  Padua.) 

P.SIONIOB  OF  MENDE  (in  Thrace)  ; 
sculptor. 

Ax^cording  to  Pausanias,  he  was  sculptor 
of  the  statues  of  the  eastern  pediment  of  the 
temple  of  Zeus  at  Olympia,  fragments  of 
which  have  been  found.  His  statue  of  Nike 
(Victory),  described  by  Pausanias,  has  also  been 
found  in  place. 

Curtiua  and  Adier,  Olympia;  Pausanias, 
Frazer's  translation. 

PAONO  DI  LAFO.     (See  Portigiani.) 

PAGtODA.  A  shrinelike  building,  often  of 
great  size,  in  the  religious  architecture  of  Hin- 
dustan, Ceylon,  Burmah,  Siam,  China,  and 
lands  occupied  by  Malays,  usually  in  the  form 
of  a  tower  as  in  China,  or  of  a  lofty  stepped, 
pyramidal  structure,  as,  generally,  in  India. 
The  term  is  of  disputed  etymology.  (Compare 
Dagoba;  Paoh-Tah  ;  see,  also,  India,  Architec- 
ture of.) 

PAOOT,  FRAN90IB  NARCIBSB ;  archi- 
tect;  b.  Aug.  31,  1780;  d.  Dec.  4,  1844. 

A  pupil  of  De  la  Barre  (see  Barre),  and  the 
ilcole  des  Beaux  Arts.  In  1803  he  won  the 
Grand  Prix  de  Some  in  architecture.  Return- 
ing from  Rome,  he  settled  at  Orl^ns,  became 
architect  of  that  city,  and  professor  in  the  local 
school  of  Architecture.  He  built  at  Orl&ina 
the  Palais  de  Justice,  the  grain  market,  an 
abattoir  (1823),  the  library,  an  insane  aaylum 


PAGODA 
That  of  the  temple  of  Horiuji.  In  Japan.     This      A.n.     The  lowest  roof  is  a  modem  addition.     For 
ftnd  the  llniidn  are  the  only  early  bniUlinga  in  tliia      tlie  construction  of  Jliis  fuildiiig,  see  cuts  under 
eBtablishuieiit.     They  are  of  the  twelfth  century      Jaiuw.  t,  "*"'".  .       i 


PAILLETTE 

(1828),  laid  out  the  botanical  garden,  and  fin- 
ished the  portal  of  the  cathedral. 

Herluison,  Artistes  OrUanais;  Lance,  Diction- 
naire. 

PAILLETTB.  In  decorative  work,  a  bit 
of  shining  foil  used  in  picking  out  relief  work 
to  obtain  a  jewelled  effect  in  connection  with 
gilding  or  other  metallic  applications.  (Com- 
pare Paillon.) 

PAIIiIiON.  Bright  metallic  foil  used  in 
decoration  to  show  through  enamelling  or 
through  a  glazing  with  transparent  colour,  so 
as  to  modify  or  emphasize  its  brilliancy,  and 
bring  it  into  harmony  with  the  general  scheme 
of  colour.  The  term  is  also  extended  to  gild- 
ing, or  to  parcel-gilding  on  wood,  papier-mache, 
etc.,  when  the  gilding  is  to  be  glazed  over 
with  transparent  colours.     (Compare  Paillette.) 

PAI-LOO.  In  Chinese  architecture,  a  dec- 
orative gateway.  The  design  of  these  gateways 
is  interesting,  because  of  the  general  avoidance 
of  the  arch,  even  when  the  building  is  massive 
and  on  a  large  scale.     (Compare  Torii.) 

PAINT  (n.).  Any  dry  colouring  matter, 
material,  or  pigment,  mixed  with  a  liquid 
vehicle,  so  as  to  be  readily  applied  with  a  brush 
to  any  surface  to  protect  it  from  the  weather  or 
to  give  it  any  desired  colour.  It  differs  from  a 
dye  or  stain  in  that  while  the  latter  is  intended 
to  sink  into  the  wood  or  other  surface  to  which 
it  is  applied,  the  former  is  devised  to  give  it  a 
superficial  non-transparent  coating,  more  or  less 
impermeable.  To  this  end  paint  is  applied  in 
several  successive  coats,  put  on  over  a  priming 
coat,  which  latter  is  intended  to  prevent  the 
other  coats  from  sinking  into  the  substance  of 
the  material  covered. 

For  woodwork  and  other  parts  of  a  building, 
the  dry  paint  is  nearly  always  mixed  with  lin- 
seed oil ;  and  this  mixture  may  be  thinned  with 
turpentine,  which  acts  on  the  oil  as  a  solvent. 
The  more  oil  there  is  the  more  gloss  there  is  in 
the  finished  work :  hence  it  is  common  to  use 
almost  pure  turpentine  for  flatted  or  mat  work. 
White  carbonate  of  lead  forms  the  body  of 
most  paint,  pure  for  white  work,  mixed  with 
other  powdered  pigments  as  the  desired  colour 
is  different  from  white;  a  darker  pigment  is 
sometimes  used  pure,  or  a  mixture  of  two. 
There  are  various  fireproof  paints,  waterproof 
paints,  luminous  paints,  etc. ;  but  the  essential 
function  of  all  of  them  is,  first,  practical,  to  pro- 
tect the  material  covered  fix)m  the  effects  of 
exposure;  and  second,  decorative,  to  give  it 
colour  or  colours  to  enhance  its  aesthetic  value 
as  an  architectural  feature.  (See  Oil  Painting; 
Painting.)  —  H.  V.  B. 

PAINTED  GLASS.     (See  Window.) 

PAINTING.  The  work  of  covering  any 
surface  with  colours  as  described  under  Paint, 
or  with  pigments  mixed  with  water  and  glue, 
called  water  colour,   kalsomine,  or  distemper. 
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The  term  frequently  includes  work  done  with  a 
transparent  glaze  made  with  shellac  or  var- 
nish ;  the  treating  of  wood  with  shellac  and  oil, 
or  with  wax  and  other  materials  in  successive 
coats,  rubbed  down  between  with  pumice-stone 
and  oil,  to  smooth  and  polish  their  surfaces  and 
bring  out  their  beauty  of  grain  and  natural 
colour ;  and  the  staining  of  wood  surfaces  with- 
out concealing  the  grain,  as  well  as  gilding  or 
otherwise  overlaying  them  with  metallic  sub- 
stances. 

Painting  should  supplement  form  with 
colour,  making  every  part  of  a  building  sestheti- 
cally  more  fit  for  its,  various  service  of  luxury 
or  use.  It  can,  to  a  great  extent,  correct  errors 
of  form  and  proportion  by  a  judicious  choice 
and  comparison  of  colours.  It  can  appear  to 
lower  a  room  which  is  too  high,  or  heighten  a 
room  which  is  too  low;  on  the  other  hand,  it 
can  diminish  or  even  destroy  an  architectural 
effect  by  want  of  sympathy  with  it.  (See 
Mural  Painting ;  Encaustic  ;  Fresco  ;  Fresco 
Secco;  Gilding;  Intonaco;  Kalsomine;  Oil 
Painting ;   Polish ;   Staining ;  Water  Colour.) 

—  H.  V.  B. 

PAINTING  ROOM.  A  studio,  atelier,  or 
workshop  for  the  use  of  a  painter  as  an  artist. 
Experience  has  shown  that  the  local  conditions 
best  suited  to  his  work  are  a  room,  large  and 
lofty,  to  accommodate  lai^  canvases,  and  tc 
give  ample  space  for  the  furniture,  models, 
draperies,  and  other  equipments  essential  to  the 
practice  of  the  art;  it  should  be  most  abun- 
dantly lighted,  mainly  from  the  north,  —  in 
north  latitude,  —  so  as  to  give  high  and  low 
light,  governed  by  screens  and  shutters;  it 
should  have  the  iai^est  possible  extent  of  clear 
wall  space,  and,'  if  possible,  galleries  or  lofts 
overlooking  the  area  of  the  room. 

PAIR  (I.).  As  used  of  a  staircase,  a  flight 
or  series  of  flights  from  one  floor  to  the  next ; 
perhaps  derived  from  a  former  custom  of  habit- 
ually constructing  that  portion  of  a  staircase  in 
a  pair  of  flights,  returning  on  each  other. 

PAIR  (II.).  In  mechanics,  two  forces,  con- 
sidered collectively,  which  have  different  points 
of  application  and  which  are  equal,  parallel,  and 
act  in  the  same  direction.     (Compare  Couple.) 

PATiA.  (In  Italian,  anything  flat  and  thin,  as 
the  blade  of  an  oar.  In  ecclesiology,  a  chalice 
cover  or  chalice  veil.)  An  altarpiece.  (See 
the  subtitle.) 

PAIA  D'  ORO.  The  altarpiece,  or  retable, 
of  ,S.  Mark's  church  at  Venice ;  a  magnificent 
work  in  silver  gilt,  jewelled  and  enamelled; 
tenth  century  and  later. 

PAIACB.  Primarily,  the  official  residence 
of  any  high  dignitary;  hence,  frequently  the 
term  is  applied  to  a  residence  of  exceptional 
magnificence  and  extent. 

The  name  comes  from  the  Palatium,  the 
Palatine  Hill  at  Rome,  which  term  was  ex- 
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tended  to  the  imperial  residence  during  the 
life  of  Augustus,  (For  the  residences  of  Italy, 
cominonly  called  palaces,  see  Palazzo ;  see  also 
Chateau;  Hutel ;  Palais.) 

PALACE  OF  THE  CONBEOiVATORB. 
At  Rome,  on  the  Hi[uare  of  the  Campidoglio; 
built  by  Miclielangelo  and  liia  successors.  (See 
Campidoglio.) 

PAI.ACB  OF  THE  SENATOR.  At  Bome. 
(See  Campidoglio.) 

PALSO  CHBISTIAX.  Belonging  to  the 
early  ages  of  the  Christian  church.  (See  Latin 
Architecture.) 

PAIiSSTRA.  In  Oreek  archceology,  and 
later  among  the  Romans,  a  public  place  appro- 


PALAIS   DE  JUSTICE 

still  remains.  It  waa  greatly  enlarged  at  a 
later  time,  and  the  front,  on  the  Quai  d'Orsay, 
with  pediment  and  dodecastyle  portico,  was  not 
finished  until  1807.  Since  1790  it  has  been 
mostly  used  for  publie  purposes,  and  for  the 
greater  part  of  that  time  the  second  Chamber 
of  the  National  Legislature  (now  the  Chambre 
des  D^jiuiis)  has  occupied  it. 

PALAIS  DE  JUSTICE.  In  France,  a 
building  devoteil  to  law  courts,  judges'  cham- 
bers, and  the  like,  and  usually  coutaining  a 
large  waiting  room  for  the  public  (see  Salle  des 
Pas-Perdua).  The  Palais  de  Justice  of  Paris 
consists  of  a  great  mass  of  buildings,  of  many 
dates,  which  occupy  that  part  of  the  lie  de  la 


priated  to  athletic  exercises  or  to  preparing  and 
training  for  the  public  games. 

PALAIS.  In  French,  a  stately  building; 
used  in  two  general  senses  :  — 

A.  A  palace ;  that  is,  the  official  residence 
of  a  sovereign,  or  the  usual  and  most  important 
residence  of  a  prince  of  the  blood  or  other  great 
nobleman. 

B.  A  building  for  the  public  service,  espe- 
cially when  of  size  and  architectural  impor- 
tance. 

PALAIS  BOUHBOK.  In  Paris,  on  the 
south  bank  of  the  Seine;  begrm  in  1722  as  a 
private  hotel,  the  entrance  gateway  of  which,  on 
the  Kue  de  rUniversit^,    built    by  Girardini, 


ora  in  lighted  from  the  grcAt  ooorts. 

Cit^  which  is  between  the  Pont  Neuf  and  the 
Pont  au  Change,  and  on  the  south  bank  of  the 
principal  arm  of  the  Seine.  The  ancient  Cou- 
ciergerie  fonns  a  part  of  it ;  the  round  towers 
and  the  clock  tower  (Tour  de  I'Horloge),  on  the 
river,  are  of  the  fourteenth  century,  but  they 
have  been  frequently  rearranged  within.  The 
Sainte-Chapelle  is  euclosed  in  one  of  the  courts. 
The  main  building,  having  a  western  front  on 
the  Place  Dauphine,  and  a  court  and  main  en- 
trance at  the  east  end,  was  built  by  the  arehi- 
tect  Joseph  Louis  Due,  and  was  finished  in 
1869 ;  it  is  one  of  the  most  successful  pieces 
of  modem  architecture  in  Europe,  and  contains 
some  important  monuments.  — R.  S. 
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PALAZZO 

Palazzo  RiccsnK,  Id  Florence,   ori)^iia1ly,  and  Renaissance.     It  may  be  compared  with  the  plat« 

for  tno  hundred  years,  tike  I'alazzo  Medici,  and  of  the  Pazzi  Chapel  (Neoclasalo  Architecture)  for 

the  chief  home  of  the  princes  of  that  family.     The  the  presence  in  one  case  and  the  abnence  In  the 

building  is  from  the  design  of  Michelozzo  Miche-  other  nfclnssical  details.    Three-llfthsof  the  build- 

loEil,  and  is  one  of  the  eBr}ieat  buildings  of  the  iiig  is  of  about  1440,  the  part  on  the  right  is  later. 


PALAIS  DB  L'iLTS^E 
PALAIS  DB  L'£lTS£b.  (See  Elys^e.) 
PALAIS  ROTAIl  a  mass  of  buildiiigH  in 
FuiB,  immediately  north  of  the  Louvre,  front- 
ing Bouthward  on 
the  Place  du  Pal- 
ais Royal,  and 
bounded  on  the 
east  and  west  by 
the  Rue  de  Eiclie- 
lieu  and  the  Rue 
de  Valoifl.  The 
first  stnicture  waa 
completed  in  1625 
by  the  great  Car- 
dinal de  Richelieu, 
and  it  was  atter- 
Tard  much  en- 
larged. Since 
1672  the  build- 
ing has  always 
been  the  property 
of  the  family  of 
Orl&na,  except 
during  the  years 
when  it  was  held 
by  the  revolu- 
tionary govern- 
ment.   The  build- 


1787,  aud  these  form  uo  part  of  the  FaJais 
PAIiAZZO.     In  Italian  cities,  a  large  sepa- 
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B  Strozzi  Palace,  Florbncc. 


ing  above  described  is  the  palace  proper,  that  I  rate  dwelling,  a  terra  nearly  corresponding  to  the 
is  to  say,  all  that  stands  southward  of  the  Gal-  French  "  hotcL"  The  Italian  term  signifies,  also, 
erie  d'Orl&ns.     The  buildings  which  surround  |  palace,  in  the  strict  sense,  but  as  used  in  Eng- 


Palazzo  Steozki,  Florbscb,  Italy  ; 


r  14H<J.     (See  Plan.) 


the  great  garden  (nearly  800  feet  long)  were  I  lish  it  has  only  the  meaning  above  given ;  thus, 
built  for  wholly  commercial  reasons  by  the  Due  we  speak  of  the  Palazzo  Famese,  but  not  of  the 
d'Orl&ns,  FhiUppe  ^galit^,  between  1T81  and  I  Quirinal,  or  the  Vatican,  or  the  Lateran,  aa  a 


PALAZZO  COMMUNAIjE  PALLADIAN  ABCHITECTtTBE 


palazzo.  The  cities  of  Italj  are  adorned  by  bo 
manj  noble  buiidingB,  private  palazzi  of  the  thir- 
teenth and  fulluwiDg  centuries,  that  it  is  imprac- 
ticable to  give  the  names  even  of  those  most 
important  or  most  celebrated ;  moreover,  it  is  rare 
to  speak  of  a  palazzo  bj  its  name  without  also 
naming  the  city  in  which  it  stands.  —  B.  S. 


Palazzo  Gommunale,  and  sometimes  by  special 
names,  as  Palazzo  Vecchio. 

PAI.EO  CHRISTIAN.  Same  as  Fabeo 
Christian. 

PALESTRA.  Same  as  Paliestra. 
PALIMF8RBT.  A,  A  parchment  irom 
which  one  writing  has  been  removed  to  give 
place  to  another ; 
hence,  the  new 
writing  or  manu- 
script upon  such 
a  parchment. 

jB.  By  exten- 
sion fiMm  the  pre- 
ceding meaning, 
>  an  ancient  in- 
scribed slab  or 
mediieval  brass, 
which  has  been 
turned  and  en- 
graved with  new 
inscriptions  and 
devices  on  the 
other  side. 

pALma.    A 

fence  formed  of 
similar  stakes  or 
pickets  set  verti- 
,  cally,  generally 
with  small  equal 
interspaces,  to 
raib  supported  by 
posts ;    a    picket 

PALISADE. 
A  barrier  com- 
posed of  long 
stakes  driven  in- 
to the  earth  close 
together,  some- 
times connected 
by  horizontal 
beams,  or  bound 
by  osiers  inter- 
woven, to  fonn  a 
defence  against  at- 
tack, or  for  other 
purposes  of  se- 
cure enclosure. 
Palisades  have  al- 
ways been  used  in 
warfare  as  ^ds  to 
permanent  de- 
PAU.ASIAH  Archithcture  :   Palazzo  Th:enb  at  Vicenza;  about  1556.  fences,  as  well  aa 

for  temporary  de- 
fences, as  in  connection  with  fortified  camps, 
and  the  like. 

PALLADIAN  ARCHITRCTTrRE.  Re- 
lating to  the  art  or  style  of  Palladio.  This 
work  belonged  to  the  period  of  decline  in  Itullan 
neoclassic  architecture,  when  classic  formality 
and  the  punctilious  observance  of  rules  were 


PALAZZO  COMIfUNALE.  In  Italy,  the 
building  containing  public  offices,  and  the  like, 
of  a  city  or  town.     {See  Palazzo  Publico.) 

PALAZZO  PUBLICO.  In  Italy,  a  build- 
ing containing  public  offices,  as  of  a  municipal- 
ity or  a  larger  community.  These  are  known 
sometimes  aa  Broletto  or  Palazzo  Signoria,  or 
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Tlie  1*alai-zo  Tiene  at  Yiceiiza.     This  is  one  n(  arranged  with  nltnost  a  sinjtle  eye  to  tlie  exterior 

the  master  wurka  of  Andrea  Palladio,  its  demerits  efffct,  ftnd  iliis  effect  is  prc«luceil  witli  stucco  laid 

tiein^  merely  tliiise  attending  tlie  wide  divergence  npnn  bricliwork  in  close  imitation  of  cut  stone.     It 

between  utility  and  deaigu;   for  the  biuldint;  m  is  a  most  powerful  absirnct  design. 


PALLADIO 

taking  the  place  of  the  grace,  freedom,  and  life 
which  characterized  the  earlier  period.  The 
daasicism  of  Palladio  was  noted  for  a  certain 
cold  and  correct  purity  of  form.  A  favourite 
motive  of  his,  known  as  the  Palladian  Motive, 
was  to  use  a  minor  and  major  order  of  columns 
in  the  same  composition,  the  former  being  used 
to  support  the  arches  which  occurred  between 
the  latter,  as  in  his  two-storied  arcade  about  the 
mediaeval  basilica  of  Vicenza.  His  writings  had 
the  good  fortime  to  be  considered  the  most  au- 
thoritative exposition  of  the  principles  of  classic 
architecture  in  the  seventeenth  and  eighteenth 
centuries  throughout  Europe,  and  his  monu- 
ments were  models  for  the  classic  art  of  that 
period  ;  the  name  Palladian,  therefore,  is  descrip- 
tive of  that  variety  of  neoclassic  architecture 
distinguished  for  cold,  inelastic,  and  unimagina- 
tive, but  correct,  elegant,  and  studied  classicism. 
It  is  generally  held  as  tme  that  the  English 
classical  revivalists  followed  Palladio,  while  the 
French  were  rather  under  the  influence  of  Vi- 
gnola.  There  has  been  some  attempt  as  late  as 
the  last  decade  of  the  nineteenth  century  to 
revive  in  England  the  study  of  Palladian  ex- 
amples. (See  England,  Architecture  of.)  See 
also  Inigo  Jones  and  Wren ;  or  The  Rise  and 
Decline  of  Modern  Architecture  in  England, 
by  W.  J.  Loftie  (New  York,  1 893).  (See  Classi- 
cismo;  Italy,  Architecture  of;  Neoclassic  Archi- 
tecture ;  Pseudoclassic  Architecture.) 

— H.  V.  B. 

PALLADIO,  ANDREA;  architect;  b.  about 
1518 ;  d.  August,  1580. 

Palladio  is  supposed  to  have  been  the  son 
of  a  carpenter  named  Pietro,  employed  by  the 
scholar  and  poet,  Gian  Giorgio  Trissino.  He 
became  the  protdgd  of  Trissino,  who  gave  him 
the  name  Palladio  (from  Pallas,  goddess  of  wis- 
dom), and  educated  him  as  an  architect.  Pal- 
ladio's  first  work  was  the  Palazzo  Godi  at 
Lonedo  in  1540.  He  visited  Rome  first  with 
Tiissino  in  1541,  and  again  in  1544.  In  1545 
he  presented  four  designs  for  the  reconstruction 
of  the  basilica  of  Vicenza.  Work  was  begun 
from  his  model  in  1549.  Palladio  built  the 
Palazzo  Pisani  at  B^nolo,  near  Vicenza ;  the 
Palazzo  Porto,  now  Colleoni,  in  Vicenza,  1552; 
the  Palazzo  Thiene  (Banca  popolare),  Vicenza, 
1556,  dated ;  the  Palazzo  Foscari  on  the  Brenta 
before  1561 ;  the  Palazzo  Pisani,  near  Padua, 
1565 ;  the  famous  Palazzo  Ohiericati,  Vicenza, 
before  1567 ;  the  Palazzo  Valmarana,  Vicenza, 
after  1566  ;  and  the  Palazzo  Porto  Barbarano, 
Ticenza,  after  1570.  The  famous  villa,  called 
the  Rotonda,  which  he  built  for  Paolo  Almer- 
ico,  near  Vicenza,  was  begun  before  1570  and 
finished  about  1591.  The  facade  of  the  church 
of  S.  Francesco  aUa  Vigna  (Venice)  was  designed 
by  him  in  1562.  In  1561  he  built  the  cloister 
of  the  Convento  della  Caritk  (now  the  Accade- 
mia,  Venice),  on  the  plan  of  a  Eoman  house. 
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It  was  nearly  destroyed  by  fire  in  1650.  Pal- 
ladio built  the  refectory  of  the  church  of  S. 
Giorgio  Maggiore,  Venice,  about  1560,  and  in 
1565  the  church  itself  with  its  fine  fa9ade.  In 
1570  he  designed  the  cloister  of  the  same  build- 
ing. He  began  the  church  of  the  Redentore, 
Venice,  in  1576  (finished  1592).  In  the  third 
book  of  his  Architettura  is  given  a  splendid 
design  for  a  bridge  supposed  to  have  been  in- 
tended for  the  Rial  to,  Venice.  In  1571  the 
loggia  of  the  Piazza  Maggiore,  Vicenza,  was 
begun  from  his  designs.  In  February,  1580,  he 
began  the  celebrated  Teatro  Olimpico,  which 
wiis  finished  after  his  death  by  his  son  Silla 
and  Vincenzo  Scamozzi  (see  Scamozzi,  V.). 
Palladio's  treatise  on  architecture  was  first  pub- 
lished complete,  in  Venice,  in  1570,  with  the 
title  /  quaUro  Libri  delV  Architettura,  Many 
of  his  drawings  were  published  by  Lord  Bur- 
lington (op.  cit.)  (see  Boyle,  R.)  in  1730,  and 
those  on  the  Roman  baths  by  Bertotti  Scamozzi 
(see  Scamozzi,  0.  B.).  A  collection  of  his 
buildings  was  published  by  Bertotti  Scamozzi  in 
1776  (op.  cit.).     (See  Palladian  Architecture.) 

Magrini,  Memorie;  Zanella,  Vista;  Gualdus, 
Vita;  Temanza,  Vita;  Boito,  Andrea  Palladia; 
Ferrari,  Palladio  e  Venezia;  Melani,  Palladio; 
Lord  Burlington,  Fabbriche  Antiche;  O.  Bertotti 
Scamozzi,  Fabbriche  di  Palladio;  Montenari, 
Treatro  Olimpico;  Rigato,  Osservazioni  sopra 
Palladio ;  Rondelet,  Pont  de  Bialto, 

PALMATE.  Having  fanlike  lobes  or  leaves, 
such  as  characterized  the  Greek  anthemion  or 
honeysuckle,  and  its  derivations  in  conventional 
arcliitectural  decoration. 

PALBIETTE.  In  Greek  and  Roman  archi- 
tecture, a  conventional  ornament,  frequent  in 
friezes,  of  which  the  most  characteristic  feature 
is  an  erect  leaf  divided  into  lobes,  like  a  fan  or 
palm  leaf;  a  kind  of  anthemion.  It  was  either 
carved  or  painted.  The  motive  is  supposed  to 
have  been  developed  from  Oriental  origins. 

PALITSTRE,  LtoN;  archaeologist  and  his- 
torian of  art;  b.  Feb.  4,  1838;  d.  1894. 

He  succeeded  Arcisse  de  Caumont  as  director 
of  the  SociSte  frangaiae  d'Archceologie,  but 
abandoned  this  position  to  devote  himself  en- 
tirely to  the  study  of  the  French  Renaissance. 
His  great  work.  La  Renaissance  en  France, 
was  published,  Vol.  I.  in  1879,  Vol.  II.  in  1881, 
and  Vol.  III.  in  1885.  It  was  never  finished. 
Palustre  published  many  works  on  archaeology 
and  the  history  of  French  art. 

Ch.  Lucas  in  Construction  Moderne,  Nov.  3, 
1804. 


A  running  undercut  ornament, 
generally  in  the  form  of  a  vine  with  grapes, 
used  to  fill  cavettos  and  other  continuous  hol- 
lows in  a  group  of  mouldings,  as  in  an  archi- 
volt,  in  the  circumvolutions  of  a  twisted  colunm, 
or  wherever  great  luxury  of  decoration  was  re- 
quired. 
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PAN 
PAN.  A.  A  wall  piate  (see  Pon). 
B.  A  part,  larger  or  smaller,  of  an  exterior 
vail  J  in  half-timbered  work  in  England,  espe- 
cially one  of  those  spaces  which  are  left  between 
the  upright  and  horizontal  timbers,  and  which 
are  filled  either  with  plastering  on  laths,  or  by 
rough  brickwork,  or  the  like.  (Compare  the 
French  use  of  the  word  Pan  de  Bois  and  Pan 
de  Fer  in  the  sense  of  one  considerable  part  of 
the  framing  of  vertical  walls  in  wood  or  iron ; 
also  Pan  de  Mur,  by  which  is  meaDt  generally 
a  piece  of  any  wall  from  basement  to  cornice  ; 
also  Pan  coupf,  which  means  a  piece  of  wall 
forming  a  cut  off  comer  of  a  building  or  a  room. 
Compare  also  Bay;  Panel,  the  general  defini- 

FAITACHE  (n.).  The  triangle-like  sur- 
face of  a  pendentive. 

PAI7DROSEION.     Same  as  Pandrosium. 

PANDROBIUM.  A  building  or  enclosure 
on  the  Acropolis  of  Athens,  sacred  to  the  Nymph 
Pandrosos.     It  is  generally  admitted  that  this 


A.D.    14H7. 

was  very  near  to  the  Erechtheum  (which  see). 
The  name  is  often  applied  to  the  south  portico 
of  the  Erechtheum  (see  Caryatid) ;  but  there  is 
not  sufficient  authority  for  this  attribution. 

PAHE.  Any  part  or  division  of  the  elevation 
of  a  building  having  a  plaue  surface  and  more 
or  less  definite  or  symmetrical  outlines  or  boun- 
daries.    More  especially  as  follows  : — 

A.  Same  as  Panel,  but  applied  to  larger 
areas,  as  to  one  side  or  face  of  a  spire  or  tower. 

B.  A  plate  of  glasa,  generally  rectangidar, 
set  in  a  window,  duor,  or  tlie  like. 

PAimii.  A.  Primarily,  a  small  plane  sur- 
face Ti.sually  sunk  below  the  surrounding  surface  ; 
the  term  is  akin  to  Pane,  and  both  are  derived 
from  the  tenn  for  a  small  piece  of  cloth,  or  the 
like.  The  architectural  panel  is  generally  rec- 
tangular, but  in  some  styles,  oval,  or  circular,  or 
irregular  panels  are  used.  (Compare  Caisson, 
II, ;  Lacimar ;  Tympanum.)  The  sunken  sur- 
face of  the  panel  is  often  charged  with  ornament. 
(See  Raised  Panel,  below.) 


B.  In  carpentry  and  joiDCiy,  a  thin  piece  of 
board,  gener^y  rectangular,  held  at  the  edges 
by  a  frame  in  such  a  manner  that  it  is  &ee  to 


shrink  or  swell,  while  prevented  from  warping 
by  the  frame.  Such  a  panel  is  nearly  always 
sunk  below  the  surface  of  the  frame  but  may  be 
flush  with,  or  project  beyond  it,  — D.  N,  B.  S. 


UARr 


.  1630. 


Fielded  Panel.     Same  as  Raised  Panel. 

Flash  Panel     One  wliose  plane  surfnce  is 

flush,  i.e.,  in  the  same  plane,  with  the  stiles  and 

rails  which  fi^me  it,  and  which  are  often  beailed 
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PANEL  BACE: 
\ritb  a  flush  bead  on  the  edgea  next  the  panel 
to  mask  the  joint.     Often  used  in  table  tops, 
and  the  like. 

Unen  PutiO.  One  carved  with  the  Linen 
Pattern. 

Lying  PaoeL  One  which  is  placed  vith  its 
greater  dimension  borisontal. 

Raised  Pan^  One  of  which  the  face  has  a 
raised  plane  projecting  bejoud  the  edges  of  the 
panel,  and  sometimea  beyond  the  fVame  or  other 
surrounding  surface. 

aank  Panel.  One  of  which  the  face  is  re- 
cessed trom  the  frame  or  other  Burroundiug 
Burface.  — D.  N.  B.  S. 


PAITEL  BACK.     Same  aa  Panelled  Back. 

PANEL  BOARD.  A  drawing  board  of  the 
kind  used  by  water  colour  draftsmen,  by  which 
the  paper  can  be  held  fiat  and  in  place  without 
the  trouble  of  saturating  it  with  water  and  so 
straining  it  ttglit.  The  htiatxl  is  fitted  with  a 
frame  which  can  be  removeil  at  pleasure,  and 
which,  when  fitted  into  place,  will  hold  firmly 
the  edges  of  the  paper  which  covers  the  panel. 
(Called  also  Frame  Board.) 

PAirau^D  BACK.  The  back  lining  when 
panelled  ;  as  of  a  window  back  (which  see ;  see 
also  Back,  D), 

FAITEIXINa.  A.  The  making  of  a  stnic- 
ture  in  carpentry  or  joinery  by  means  of  frames 
holding  panels.     (See  Panel,  A.) 

B.    The  breaking  up  of  a  surface  by  panels. 

0-  The  stnicture  or  surface  resulting  from 
the  processes  A  or  S;  thus,  a  room  may  be 
lined  with  oak  panelling,  or  a  plaster  or  stone 
surface  may  he  broken  up  by  panelling.  (See 
Caisson,  II.  ;  Wainscot.) 
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PANTHEON 

PANEL  STRIP.  A  narrow  piece  of  metal, 
or  moulded  wood,  or  batten,  to  cover  a  joint 
between  two  sheathing  boards,  so  that  several 
will  thereby  form  panels ;  or  one  between  & 
style  and  a  panel,  forming  a  secondary  or  acces- 
sory panel,  as  in  elaborate  patterns  of  panelling. 

PANE  'WORK.  The  division  of  the  ex- 
terior surface  of  a  house  into  panes  or  panels,  as 
.constructively,  in  a  half-timbered  house  by  the 
disposition  of  its  visible  timbers,  whether  ai^ 
ranged  so  as  to  form  rectangular  panes,  or,  by 
branching  and  shaping,  to  enclose  other  and 
more  or  less  decorative  shapes  as  quatrefoils, 
circles,  etc.  The  pane  work  of  the  half-timbered 
manor  houses,  inna,  hospitals,  etc.,  of  the  Tudor 
period,  emphasized  by  the  strong  contrast  be- 
tween the  white  roughcast  of  the  panes  and  the 
weathered  blackness  of  tbe  beama,  constitutes 
their  most  distinctive  characteriatic.  (See 
Black  and  White  ;  Half-Timbered.) 

PANNIER.     Same  aa  Corbeitle. 

PANOPncON.  A  building,  especially  a 
prison,  so  arranged  on  a  radiating  principle  that 
a  single  inspector  or  guard  can,  from  a  central, 
common  point,  look  through  each  of  the  con- 
verging halla.  Its  use  was  advocated  in  Eng- 
land by  Jeremy  Bentham  at  the  end  of  the 
eighteenth  century  ;  the  most  conspicuous  early 
eiiample  of  the  application  of  this  principle  of 
planning  is  the  house  of  correction  at  Ghent 
(Plate  28,  Durand's  ParallHe  d'EdlJicea), 

PANORAMA.  In  architecture,  a  building 
arranged  to  contain  a  large  picture  with  or 
without  accessories,  and  of  the  kiml  known  as 
cyclorama,  diorama,  or  panorama ;  those  three 
terms  being  used  without  clear  distinction  in 
describing  the  representations  themselves.  The 
buildings  are  seltlom  of  architectural  importance, 
but  that  built  by  Davioud  in  Paris,  in  1659, 
and  called  Panorama  National,  is  of  some 
interest. 

PAN  PIECE.     Same  as  Pan,  B. 

FAITTAaRAPH;  PANTOGRAPH.  An 
instrument  for  the  mechanical  copying  of  en- 
gravings, plans,  diagrams,  etc.,  eitlier  on  the 
same  scale  as  the  original  or  on  an  enlarged  or 
reduced  scale. 

PANTHEON.  In  Rome;  a  circular  build- 
ing with  an  octastyle  portico  hardly  forming  part 
of  the  design.  Tlie  rotimda  haa  walla  of  im- 
mense thickness,  in  which  masa  are  chambers, 
some  showing  as  chapels  upon  the  rotunda 
within,  and  othera  concealed  and  intended  merely 
te  diminish  the  amount  of  masonry,  while  allow- 
ing of  the  full  spread  or  depth  of  the  maas  to 
act  as  a  buttress  for  the  cupola.  The  cupola  is 
the  largest  existing,  the  dimension  being  gener- 
ally given  as  142  feet,  which  is  also  almost 
exactly  the  height  of  the  interior  from  the  pave- 
ment to  the  top  of  the  dome.  The  only  opening 
for  the  admission  of  daylight  is  theoculus,  nearly 
thirty  feet  in  diameter.     The  building  is  thought 


PANTHfiON 
to  have  been  built  in  the  reign  of  Hadrian,  and 
perhaps  between  120  and  124  a.d.  But  it  ia 
not  doubted  that  the  present  building  represents 
an  earlier  one  commonly  known  as  the  Pantheon 
of  Agrippa,  and  built  in  tbe  reign  of  Augustus ; 


PANTRY 
see).  It  waa  called  by  this  name  when,  during 
the  first  French  Revolution,  it  waa  taken  up  by 
the  etate  to  serve  as  a  place  of  burial  and  of 
memorial  t«  distinguished  citisens,  and  when 
the  famoua  inscription,  a(TX  o&ajii>s  H0HH£b 


The  Fantbbon,  Roue. 


lubell«'s  reBtonUoo.  wbich,  howcnir, 

and  the  port,ico  may  be  a  remtuning  fragment  of 
that  building. 

Lane  Ian  i,  The  Haini  and  Excavatione  of 
AacUnt  Rome ;  for  plaMs,  Isabelle,  Lei  Edifices 
'  circulaires  et  lea  domes  (1865)  ;  Farallilt  des 
sallei  rondet  de  I'ltalie. 

PANTHEON  (properly  Le  Panth^n  de 
Paris).     Same  as  church  of  S.  Geneviive  (which 


LA  FATRIB  RECOTINAISSANTE,  WaS  put  Upon  the 

entablature.  Under  Napoleon  III.  it  was  a 
church  once  more ;  but  under  the  third  Republic 
it  ie  once  again  the  Panthfon,  and  is  very  elabo- 
rately adorned  within  by  memorial  paintings  of 
great  importance,  and  by  a  few  Bculptures. 

PAKTRT.     A.    A  small  apartment  a4join- 

ing  a  kitchen,  in  which  proviaionB  and  kitchen 
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PAOH-TAH 

utensils  are  kept,  knives  cleaned,  pastry  rolled, 
etc.  By  extension,  often  applied  to  a  closet, 
especially  one  among  the  offices  of  a  house  or 
hotel. 

B.  A  small  apartment  ac|joining  a  dining 
room,  used  as  a  waiting  or  serving  room,  where 
the  courses  for  a  meal  are  laid  out  for  serving, 
dishes  washed,  silver,  glass,  and  china  kept, 
etc.;  in  the  United  States,  specifically,  called 
a  Butler's  Pantiy.     (Compare  Service  Room.) 

PAOH-TAH.  In  China,  a  temple,  espe- 
cially the  towerlike  structure  of  the  Buddhists, 
always  of  an  uneven  number  of  stories.  The 
most  celebrated  was  the  Porcelain  Tower  at 
Nankin,  built  in  the  fifteenth  century  and 
destroyed  in  the  Tai-ping  Rebellion,  between 
1853  and  1856.     (See  China,  Architecture  of.) 

PAOLO  DI  MARTINO.  (See  Beccafumi, 
Domenico.) 

PAOLO  ROMANO;  sculptor  and  architect. 

His  name  appears  frequently  in  the  pontifical 

records.      Between    1451    and    1460    he   was 

employed  on  the  triumphal  arch  of  the  Castel 

Nuovo  at  Naples  (see  Isaie  da  Pisa).     About 

1463  he  made  the  statue  of  S.  Andrea,  which 

stands  in  a  charming  Doric  shrine   near  the 

Ponte  Molle,  Rome. 

Miintz,  Les  Arts  (k  la  cour  des  popes;  Miintz, 
Jienaissance  ;  Minieri  Riccio,  Gli  Artisti  del  Castel 
Nuovo;  Vasari,  Milanesi  ed. ;  Perkins,  Italian 
Sculptors. 

PAPAKHX7.  In  an  Assyrian  or  Babylonian 
temple,  the  most  sacred  place,  the  holy  of  holies. 
(See  Mesopotamia ;  Temple.) 

PAPER.      (See  Building  Paper;  Hanging.) 

PAPB,  SIMON  DE;  architect;  b.  June, 
1585;  d.  Sept.  13,  1636. 

The  sou  of  a  silversmith.  One  of  his  earliest 
works  was  the  Korenbuis  at  Audenarde  (Bel- 
gium). In  1617  he  was  appointed  Stads 
bouwmeester  of  Audenarde. 

PAPIER-MACH]6.  A  composition  of  paper 
reduced  to  a  pulp,  and  mixed  with  glue,  size,  or 
other  substances,  so  that  it  is  readily  moulded 
or  cast  in  any  desired  form.  It  lends  itself  to 
fine  and  clean  modelling,  and,  when  modelled, 
is  conveniently  applied  for  decorative  purposes 
in  low  relief  on  ceilings  and  walls.  It  is  often 
especially  prepared  and  made  waterproof,  to 
decorate  exterior  work. 

PAPWORTH,  GEORGE;  architect;  b. 
about  1781 ;  d.  March  14,  1855. 

In  1806  he  settled  in  Dublin,  and  in  1831 
was  elected  to  the  Royal  Hibernian  Academy. 
He  built  the  Museum  of  Irish  Industry  at 
Dublin. 

Palgrave,  Dictionary  of  Artists, 

PAPWORTH,  JOHN  (after  1815,  John 
Buonarroti);  architect;  b.  Jan.  24,  1775;  d. 
June  16, 1847. 

He  was  apprenticed  to  Thomas  Wapshott, 
and  had  some  instruction  horn  Sir  William 
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PABABEMA 

Chambers  (see  Chambers).  He  acquired  inti- 
mate practical  knowledge  of  the  details  of 
construction,  and  designed  a  large  number  of 
buildings  in  London,  and  many  country  resi- 
dences. He  was  much  employed  as  a  landscape 
gardener,  and  wrote  many  practical  works  on 
architecture. 

Wyatt  Papworth,  John  B.  Pcqnjoorth,  architect ; 
Arch,  Pub,  Soc.  Dictionary, 

PAPTVORTH,  JOHN  "WOODY;  archi- 
tect; b.  March  4,  1820;  d.  July  6,  1870. 

Elder  son  of  John  Buonarroti  Papworth  (see 
Papworth,  J).  He  entered  the  Royal  Academy 
as  a  student  in  1839.  Papworth  contributed 
many  articles  for  the  architectural  periodicals, 
and  wrote  useful  books  on  architectural  subjects. 
He  was  largely  employed  as  a  practical  archi- 
tect. He  was  associated  with  his  brother,  Wyatt 
Papworth,  in  the  preparation  of  the  Dictioivary 
of  the  Architectural  Publication  Society. 

Arch,  Pub,  JSoc,  Dictionary, 

PAPTVORTH,  "W7ATT  ANGELICUS 
VAN  SANDAIT ;  architect  and  antiquary ;  b. 
Jan.  23,  1822;  d.  Aug.  19,  1894  (at  the 
Soune  Museum  in  London). 

A  younger  son  of  John  Buonarroti  Papworth 
(see  Papworth,  J.).  He  studied  with  his  father 
and  served  in  the  office  of  Sir  John  Rennie 
(see  Rennie,  Sir  J.).  In  1849  he  was  awarded 
the  silver  medal  of  the  Institute  of  British 
Architects  for  an  essay,  llie  Peculiar  Cluaracter' 
istics  of  the  Palladiati  School  of  Architecture. 
In  1867  he  revised  and  edited  the  Encydo- 
pcedia  of  Architecture  of  Joseph  Gwilt  (see 
Gwilt,  J.).  In  1848  he  undertook  the  forma- 
tion of  the  Architectural  Publication  Society, 
and  in  1852  became  editor  of  its  Dictionary 
of  Architecture,  which  was  finished  in  1892 
(8  vols,  folio).  He  published  many  works  on 
architectural  subjects. 

Obituary  in  Journal  of  Royal  Institute  of  Brit- 
ish Architects,  1804,  p.  618 ;  Stephen-Lee,  Diction- 
ary of  National  Biography, 

PARABEMA  In  buildings  of  the  Greek 
Church,  a  room  or  division  closely  connected 
with  the  bema,  differently  described  by  different 
authorities.  It  is  probable  that  the  significa- 
tion of  the  term  varies  with  different  epochs 
and  in  different  countries.  In  a  regularly 
planned  Greek  church  of  the  latter  time,  there 
were  always  two  parabemata,  one  on  either  side 
of  the  bema.  Thus,  in  the  Coptic  churches  of 
Egypt,  it  is  expressly  stated  by  A  J.  Butler 
(op.  cit..  Vol.  I.)  that  a  Coptic  church  has 
always  three  eastern  chapels :  the  prothesis  (see 
Prothesis),  on  the  north  of  the  bema,  being 
the  place  for  the  consecration  of  the  elements, 
while  the  diaconicon  (see  Diaconicon)  on  the 
south  side  serves  as  a  vestry  and  sacristy ; 
while  it  seems  to  be  evident  that  the  prothesis 
and  the  diaconicon  are  the  parabemata. 

Butler,  The  Ancient  Coptic  Churches  of  Egypt. 
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PABADISU8 

FARAmsUS.  In  medieval  Bn.'lut«cture, 
&  court  or  atrium  in  front  of  a  church,  usually 
aurmuudeil  by  cloisters,  either  in  whole  or  in 
part ;  sometimeB  another  euclosure ;  thus,  the 
cloister  garth  of  Chichester  Cathedral  is  BtiU 
called  the  Paradise.  (See  Parvis.)  In  domes- 
tic architecture,  a  small  apartment  equivaleut 
approximately  to  the  modern  boudoir. 

FARAla^ELOaRAM  OF  FORCES.  A 
graphical  representatioD  of  the  composition  and 


pABALLBLOaBAM  Of  FORCBH. 

resolution  of  forces.  A  force  may  be  repre- 
sented in  magnitude  and  direction  by  a  line. 
If  two  or  more  forces  act  upon  a  body,  they  may 
be  replaced  by  a  single  force  called  the  Hesult- 
ant,  a  force  which,  if  reversed,  would  maintain 
the  body  in  equilibrium.  Suppose  two  forces 
applied  to  the  point  O  represented  in  magni- 
tude and  direction  by  the  lines  a  b;  draw  the 
lines  a'  b'  parallel,  respectively,  to  a  and  A,  and 
we  form  the  parallelogram  of  forces,  the  diagonal 
of  which  parallelogram  is  the  resultant,  R,  and 
indicates  the  force  which  would  produce  the  same 
effect  upon  the  point  0  as  tlie  two  forces  a  and  ft, 
if  acting  simultaneoualy.  This  force,  if  applied 
to  0  in  a  contrary  direction,  would  balance  the 
two  forces  a  and  ft.     (See  Polygon  of  Forces.) 


FARAFET.  A  dwarf  wall  or  barrier  built 
on  the  edge  of  a  terrace,  platform,  bridge,  bal- 
cony, or  other  elevated  place,  as  a  protection 
against  falling ;  also  above  the  cornice  of  a 
house,  whether  built  with  a  steep  or  with  a  flat 
roof.  It  is  characteristically  a  solid  constniction, 
with  a  plain,  straight  coping ;  but  as  a  feature 
of  more  or  less  decorated  architecture,  it  is  one 
03 


of  the  first  to  be  emphasized  by  panelling  and 
tracery,  often  pierced  with  great  richness  and 


delicacy  of  detail ;  it  is  sometimes  more  or  less 
broken  with  crenelationa  like  a  battlement,  es- 
pecially when  used  as  a  sky  line,  and  in  some 
domestic  work  it  is  corbelle<l  out  from  the  sur- 
face of  the  wall  which  it  crowns,  and  takes  the 
place  of  a  cornice.  (See  Blocking  Course.) 
(Cuts,  cols.  65,  66,) 

PARASCEM ITIM.  In  the  ancient  theatre, 
a  projecting  structure  or  wing  flanking  the  stage 
on  either  side,  and  with  the  ecena,  or  back- 
ground, enclosing  it  on  three  sides.  It  included 
apartmenta  for  the  actors,  and  often  the  passage- 
way, PariMlos, 

FARASTAS  (pi.  Parastadx).  That  part 
of  the  Hanking  wall  of  the  cells  of  a  Greek  tem- 
ple which  projects  beyond  its  front  or  rear,  en- 
closing walls  so  as  to  form  an  open  vestibule ; 
the  ends  of  these  walla  were  treated  with  bases 
and  capitals  (see  Ants),  and  the  area  enclosed 


Parapet:  Thki 


by  them  with  its  open  screen  of  columns  became 
a  portico  in  anlia.     The  word  "parastas"  is 


Parapkt  cut  into  Shall  Grbnbllationb  iui- 

TATINQ    BaTTLFMKNTH;     S.    fBTER'B    CUtTBCU, 
DUBCHESTBB,  ENOLAND;    C.   1450. 


Pabapet,  Cathbdkai.  or  Samtuoo  db  Confostella,  Sfain;  IGSO  TO  ISfO. 


FABAPET,  CaTHEDBAI.  of  SbVCLB,  SPAUii  ITth  Centubt. 


Parapet:  Hodebn  Pattbrnb 


FABATOBIUM 
often  UBed  to  signify  the  anta  iteelf,  and  Vitru- 
viua  applies  the  term  to  aa  isolated  square 
pillar.  The  jamb  of  a  doorway,  especially  when 
treated  with  shaft  and  capital,  is  called  paras- 
tas.     (Also  written  ProBtas.) 

PARATORIUM;  PARATOST.  A  place 
where  any  preparation  is  made  ;  particularly,  in 
early  churches,  a  place  for  the  ufferings. 

PAKCLOSE.  A  screen,  or  otiicr  enclosing 
barrier,  often  richly  decorated,  to  protect  a 
torab,  as  at  Fifield,  Berks  (Oxford  Hloaaary, 
pi.  18-1) ;  to  separate  a  chapel  or  chantry  from 
the  main  body  of  the  church,  aa  at  Winchester, 
Wells,  Saint  Albans,  Salisbury,  etc. ;  to  form 
the  front  of  a  gallery,  or  for  other  similar  pur- 
poses.    It  is  either  solid  or  of  open  work. 

PARBTTA.  Roughcast  with  pebbles  in- 
serteil ;  often  left  in  their  original  colours  so  as 
to  produce  chromatic  effect. 

FARQ^.     A.    Oypsum,  or  plaster  stone. 

B.  Plaster;  specifically,  a  kind  of  mortar 
formed  of  Ume,  huir,  and  cow  dung. 

C.  Coarse  pUsterwork  in  general.  The 
modem  facing  on  rough  brickwork,  as  in  the 
lining  of  Sues. 

PARazrmNO ;  parobt  wore.  Plas- 
terwork  of  various  kinds ;  specifically,  exterior 


plaster  focing,  stamped  with  diapers  is  low  re- 
lief, or  in  ornamental  patterns  raised  or  indented ; 
much  used  in  the  interior,  and  often  on  the  ex- 
terior, of  English  houses  of  the  Tudor  period. 
Id  interior  work  it  ia  often  delicately  executed 
and  highly  finished.  This  sort  of  work  is  a 
marked  characteristic  in  the  external  enrich- 
ment of  some  Elizabethan  half-timbered  bouses. 
Sometime*  incorrectly  called  parge  work. 

PARIS,  PmsJCLB  AUSXBS ;  architect;  b. 
1747;  d.  Aug.  1,  1819.     ' 


PABLOUR 
He  was  a  student  at  the  £!cole  royale  d^ Ar- 
chitecture and  studied  in  Rome  as  peitsionnaire 
dti  roi.  In  1778  he  was  appointed dessitia/eur 
du  cabinet  du  roi,  and  in  1780  was  admitted 
to  the  Acadimie  d'ArcJiitectare.  In  1787  he 
was  appointed  architect  of  the  cathedral  of  Or- 
l^ns,  and  finished  the  towers  of  that  church  in 
1790.  In  1787  he  was  commissioned  to  install 
the  Assembly  of  Notables  in  the  palace  of  Ver- 
Bwlles.  He  designed  the  Hotel  de  Ville  at 
NeufchStel,  Pas-de-Calais.  France.  In  1806  he 
was  appointed  director  of  the  French  Academy 
at  Rome.  During  his  administration  he  bought 
the  antiques  of  the  Villa  Borgbese  for  the  Musi^ 
du  Louvre. 


PARE.  A.  A  considerable  extent  of  more 
or  less  carefully  preserved  woodland  and  pasture 
attached  to  a  residence.  A  legally  enclc^ed  and 
privileged  domain  which  is  especially  defined  by 
old  English  law. 

B.  A  public  reservation  for  recreation  and 
utility,  varying  in  extent  from  great  government 
reservations,  such  as  Yellowstone  Park,  United 
States,  to  a  small  square,  or  the  like,  in  a  city. 
Those  in,  or  near,  cities  are  commonly  treated 
with  great  care  in  some  form  of  landscape  gar- 
dening.—D.  N.  B.  S. 

FARLER,  PBTER;  architect;  b.  about 
1333;  d.  about  1397. 

Parler  came  of  a  stonecutter's  family  in  Co- 
logne (Germany).  He  was  architect  of  the 
choir  and  nave  of  the  cathedral  of  Prague,  in 
Bohemia,  begun  1392.  He  was  assisted  and 
succeeded  by  his  sons,  Nicolaua,  Jobann,  and 
WenzeL  His  bust  stands  in  the  triforium  gal- 
lery of  the  cathedral  of  Prague.  He  is  also 
known  as  Peter  von  Gmimd. 

Neunlrth,  Wochenrechuungen  dei  Prager  Doni- 
bavfa. 

PARUAMBNT  HOtrSB.  (See  Legislature, 
House  of) 

PARLOUR.     A.    A  room  for  conversation. 

The  term  was  in  use  as  early  as  the  time  of 
Chaucer,  apparently,  in  a  general  sense,  as 
meaning  any  place  for  the  intercourse  of  a  few 
persons,  as  distinguished  from  a  large  hall. 
When  the  term  "  drawing-room  "  came  into  use 
in  a  special  sense,  the  word  "  parlour  "  in  Eng- 
land was  applied  rather  to  rooms  for  the  family, 
as  distinguished  from  rooms  for  the  reception 
of  visitors.  In  this  sense  we  have  "dining 
parlour"  and  "eating  parlour,"  and  in  London 
private  houses,  "  the  parlours,"  applied  to  the 
rooms  on  the  ground  floor,  one  of  which  might 
be  the  dining  room  and  the  other  the  libraiy. 
When,  in  Mrs.  Lirriper'*  Lodgingn,  the  Ma- 
jor takes  "  the  parlours,"  this  must  be  taken  to 
be  the  rooms  on  the  ground  or  entrance  floor, 
as  distinguished  from  the  drawing-room  at  the 


PARODOS 

head  of  the  first  flight  of  stairs.  (Coinpare  Liv- 
ing Room ;  Reception  Room ;  Sitting  Room.) 

B,  In  a  monastery  or  nunnery,  the  room  in 
which  the  members  of  the  establishment  were 
allowed  to  receive  visitors.  Such  a  parlour  was 
often  divided  by  a  grating,  to  one  side  of  which 
the  inmates  of  the  monastery  or  convent  were 
confined,  while  the  guests  were  received  only  on 
the  other  side;  in  this  sense,  an  exact  equiva- 
lent of  the  French  parloir^  which  has  retained 
its  original  signification  of  a  room  especially  pro- 
vided for  conversation.  —  R.  S. 

PARODOS.  In  the  ancient  Greek  theatre, 
one  of  the  two  passages  separating  the  stage  from 
the  cavea,  or  auditorium,  through  which  the 
chonis  entered  the  orchestra,  and  which  served 
also  as  entrances  for  the  public.  The  parodos 
was  sometimes  a  passageway  carried  through  the 
parascenium,  and  sometimes  distinct  from  it. 

PARQUIaT.  In  a  modem  theatre,  the  whole 
or  a  part  of  the  principal  floor  of  the  auditorium. 
In  France,  the  term  has  been  appropriated  to 
the  part  nearer  the  stage,  but  this  term  has 
been  superseded  by  orchestre.  In  the  United 
States  the  same  change  has  been  made  in  the 
naming  of  parts,  though,  perhaps,  not  univer- 
sally.    (See  Orchestra ;  Parterre;  Pit.) 

PARQUm!  CIRCIiE.  In  the  United  States, 
the  space  at  the  rear  of  the  Parquet  of  a  theatre 
corresponding  in  extent  approximately  to  the 
parterre,  but  arranged  with  seats,  and  considered 
inferior  only  to  the  parquet  or  orchestra.  (See 
Parterre.) 

P ARQ  U  irrjJKIE ;  PARQUZSTRy.  A  mo- 
saic of  woodwork  for  floors,  composed  of  hard 
woods  of  various  colours  or  grains,  tongued  and 
grooved  together  in  small  pieces,  finished  flush  on 
the  surface,  forming  ornamental  patterns,  gene- 
rally with  borders,  and  always  highly  polished.  It 
is  sometimes  composed  of  thin  veneers  glued  to 
canvaA,  so  that  it  can  be  put  down  like  a  carpet ; 
but  properly  it  is  of  thicker  stock  glued  together 
and  secured  to  the  under  flooring,  so  as  to  form 
a  solid  and  permanent  structure. 

PARSONAGE ;  -HOUSE.  The  residence 
of  a  parson,  that  is,  of  the  man  holding  a  living 
as  a  clergyman  of  a  parish.  (See  Manse ; 
Rectory ;  Vicarage.) 

PARTERRE.  A.  The  part  of  the  floor  of 
a  theatre  beneath  the  galleries,  often  raised  so  as 
to  overlook  the  pit  or  parquet. 

B.  A  formal  portion  of  a  garden,  set  aside 
for  flower  beds  of  ornamental  shapes. 

PARTHENON.  In  Athens,  Greece,  an  octo- 
style  Doric  temple  dedicated  to  the  goddess 
Athena.     (See  Qieece,.  Architecture  of.) 

PARTHIAN  ARCHITBCTURE.  That  of 
the  peoples  subjected  to  the  Parthian  dynasty, 
which  lasted  for  nearly  five  centuries,  from  250 
B.C.  to  226  A.D.,  and  which,  during  the  reign 
of  its  greatest  monarch,  Mithridates  (163-140 
B.C.),  extended  its  empire  over  450,000  square 
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miles.  This  does  not  seem  to  have  been  a  build- 
ing race,  and  were  it  not  for  the  discoveries  made 
by  W.  K.  Loftus  at  Warka  (Erech),  in  Mesopo- 
tamia, of  various  decorative  features,  such  as  cap- 
itals and  friezes ;  and  for  the  descriptions  given 
of  the  temple  and  palace  of  Al-Hadhr,  thirty  miles 
north  of  Mosul,  first  visited  by  Dr.  Ross  and 
Ainsworth  in  1835,  and  by  Sir  Henry  Layard 
some  ten  years  later,  nothing  would  have  been 
known  of  its  architectural  work. 

The  remains  of  the  palace  at  Al-Hadhr  con- 
sist of  a  block  350  feet  long,  128  feet  deep,  and 
from  50  to  70  feet  high,  which  is  subdivided 
into  three  great  reception  halls  or  aiwans  (one 
of  which  forms  now  the  vestibule  to  a  temple  at 
the  back),  and  four  sets  of  smaller  rooms,  three 
in  number,  one  behind  the  other.  The  aiwans 
measure  two  of  them  49  feet  wide,  the  third  58 
feet,  and  they  occupy  the  whole  depth  of  the 
building.  All  the  halls  and  rooms  are  vaulted 
with  semicircular  barrel  vaults,  and  over  the 
smaller  chambers  was  a  second  story.  The  prin- 
cipal front  faces  the  east,  and  the  aiwans  and 
the  sets  of  rooms  are  entered  by  arched  portals, 
that  of  the  largest  aiwan  being  40  feet  wide  and 
60  feet  high.  The  palace  is  built  in  the  brown- 
ish grey  limestone  of  the  country,  in  regular 
courses  with  fine  joints.  The  archivolts  of  the 
portals  have  two  fascias  and  an  outer  moulding, 
and  every  alternate  voussoir  is  decorated  with  a 
mask  in  high  relief.  The  imposts  carrying  the 
arches  are  moulded  and  carved  with  acanthus 
leaves.  On  each  of  the  piers  between  the  arched 
portals  is  a  semidetached  shaft  (the  upper  part 
of  which  is  broken  away,  so  that  it  is  not  known 
how  it  was  terminated)  and  on  either  side  of 
the  northern,  the  largest  aiwan,  are  two  shafts. 

Over  the  entrance  door  to  the  temple  at  the 
end  of  the  south  aiwan  is  a  frieze  with  the  heads 
of  the  sun  god  in  the  centre,  and,  on  either  side, 
doves  holding  the  crescent  representing  the  moon, 
bulls'  heads,  and  griffins.  Similar  carvings  were 
found  by  Loftus  at  Warka,  together  with  a  large 
number  of  Parthian  coins,  as  also  small  capitals 
with  busts  in  the  centre,  similar  to  those  found 
on  the  voussoirs  of  the  archivolts  at  Al-Hadhr. 
Sir  Henry  Layard  and  Fergusson  attributed  the 
palace  to  the  Sassanian  dynasty,  but  the  temple 
with  its  doorway  and  frieze  is  known  to  have 
existed  in  Hadrian's  time.  The  construction  of 
the  palace  is  also  entirely  different  from  Sassa- 
nian work.  The  vaults  are  semicircular  and 
not  elliptical,  like  those  of  the  latter ;  the  ma- 
sonry is  in  regular  courses  with  fine  joints, 
whereas  the  Sassanian  masonry  is  of  the 
coarsest  kind,  with  thick  mortar  joints,  and 
was  always  hidden  under  a  layer  of  stucco; 
and  in  no  Sassanian  building  is  there  any  Greek 
or  Roman  ornament  or  sculpture  of  the  kind 
found  at  Al-Hadhr. 

The  two  palaces  now  forming  part  of  the 
mosque   at  Diarbekr,  and  apparently  rebuilt 
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partly  with  old  materials,  are  decorated  with 
columns,  the  shafts  of  some  of  which  are 
richly  carved  with  ornamental  diapers  similar 
to  those  found  at  Warka. 

Communications  by  Dr.  Ross  and  Mr.  William 
Ainsworth  in  the  ninth  and  eleventh  volumes  of 
the  Koyal  Geographical  Society  of  London  ;  the  de- 
scription, with  plans  and  drawings,  communicated 
to  the  Royal  Institute  of  British  Architects  in  1840 
and  published  in  the  R.  I.  B.  A.  Transactions,  Vol. 
VI.,  New  Series,  as  a  supplement  to  a  paper  read 
by  R.  yhenh  Spiers,  December  2, 1890,  on  Sasssr 
nian  Architecture  ;  Prof.  Rawlinson^s  Sixth 
Great  Monarchy  of  the  Ancient  Eastern  }Vorld,  the 
Parthian;  and  Travels  and  Researches  in  Chaldea 
and  Susiana,  with  an  account  of  excavations  at 
Warka,  the  Erech  of  Nimrod,  by  Sir  William  Ken- 
neth Loftus  (8vo,  London,  1857). 

—  R.  Phene  Spieks. 

PARTING  LATH.    Same  as  Parting  Strip. 

PARTING  SLIP.  In  a  cased  frame,  a  thin 
strip  of  wood  or  metal  hung  from  the  top  be- 
tween the  weights  to  separate  them  and  prevent 
their  mutual  interference.  (See  Cased  Frame, 
under  Frame.) 

PARTING  STRIP.  Any  slender,  thin  piece, 
—  usually  of  wood,  —  to  separate  and  maintain 
a  slight  distance  apart  two  adjoining  members. 
Specifically,  a  strip  of  wood  from  |  inch  to  ^ 
inch  wide,  set  vertically  into  or  against  the 
pulley  stile  of  a  window  frame,  to  separate  the 
upper  from  the  lower  sash  by  forming  runways 
in  which  they  can  slide  past  each  other. 
Called  also  Parting  Bead  (which  see  under 
Bead  ;  see  also  Cased  Frame,under  Frame). 

PARTITION.  Originally,  any  dividing  wall. 
In  modem  building,  specifically,  a  wall  or  simi- 
lar structure  separating  the  rooms  or  other  di- 
visions of  a  building.  In  the  United  States  the 
term  is  almost  entirely  limited  to  structures  of 
wood,  hollow  brick,  or  the  like,  as  distinguished 
from  solid  masonry ;  one  of  the  latter  being  com- 
monly designated  as  a  partition  wall,  especially 
when  serving  also  as  a  bearing  wall.  (See  Wall.) 

Folding  Partition.  A  partition  arranged  in 
sections,  each  closing  on  the  next,  so  that  a  large 
apartment  may  be  readily  subdivided  and  again 
opened  up,  at  pleasure. 

Rolling  Partition.  One  constructed  on  the 
principle  of  a  rolling  shutter  (see  Shutter) 
and  serving  the  purpose  described  under  Fold- 
ing Partition. 

Stud  Partition.  A  partition  of  studs ;  cov- 
ered usually  with  lath  and  plaster. 

TrvuMed  Partition.  A  partition  constructed 
wholly  or  in  part  on  the  principle  of  a  truss,  so 
as  to  span  an  interval  without  intermediate 
supports.     Used  to  relieve  a  floor  of  its  weight. 

PARTY  WALL.  A  wall  built  on  the  line 
between  two  pieces  of  land  belonging  to  differ- 
ent proprietors,  the  purpose  of  which  is  to  save 
room  while  providing  a  wall  of  sufficient  thick- 
ness and  strength.  The  building  of  such  a  wall 
is  a   matter  of  agreement  between   the   two 
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owners ;  he  who  first  proposes  to  build  erecting 
the  wall  under  this  agreement,  the  other  owner 
agreeing  to  pay  for  his  share  of  it  when  he  puts  up 
his  own  building,  and  rests  his  floor  timbere  and 
roof  timbers  upon  the  party  wall.  The  custom 
and  the  validity  of  the  agreement  has  been  rec- 
ognized by  courts  of  law  since  the  Middle  Ages. 

PARVIS ;  PARVISB.  A.  An  open  space 
in  front  of  a  church,  usually  surrounded  by  a 
balustrade  or  parapet,  often  slightly  raised, 
where  religious  ceremonies  were  conducted  in 
the  open  air.  (Compare  Paradisus  and  Peribo- 
los.)  The  term  is  little  used  in  England  or  the 
United  States,  but  on  the  Continent  of  Europe 
is  extended  to  signify  the  whole  of  a  small 
square  in  front  of  a  large  church ;  and  a  house 
may  be  built  fronting  on  the  parvis  of  a  cathe- 
dral, exactly  as,  in  London,  it  may  front  on 
"  St.  Paul's  churchyard.'* 

B.  A  room  or  porch  connected  with  the 
main  entrances  of  a  church ;  in  this  sense  used 
very  loosely.  —  R.  S. 

PARVIS  TURRET.  A  small  turret  built 
over  a  church  porch;  often  occupied  as  a 
library  or  study. 

PASCHAL  CANDLESTICK.  A  massive 
and  sometimes  fixed  and  immovable  candlestick, 
arranged  in  a  church  to  receive  the  Paschal 
candle,  which  is  often  of  great  size.  In  some 
Italian  churches  it  is  placed  near  the  ambo,  and 
is  treated  architecturally  in  the  same  style,  as 
in  the  well-known  instance  of  the  cathedral  of 
Havello,  and  that  in  the  Basilica  of  S.  Clemente 
at  Rome. 

PABSAQB  (I.).  A  gallery  or  corridor  lead- 
ing from  one  apartment,  or  suite  of  apartments, 
to  another ;  or  from  one  building  to  another,  as 
in  a  group  of  hospital  pavilions.  More  usually 
a  comparatively  narrow  and  subordinate  means 
of  intercommunication  convenient  in  the  service 
of  a  household;  or,  in  large  public  buildings, 
a  private  footway  giving  access  to  remote  parts 
of  the  edifice  for  cleaning  or  repairs,  as  the 
gallery  made  in  the  thickness  of  the  walls  of  a 
church  under  the  nave  windows. 

PASSAGE  (II.).  In  French  and  pronounced 
in  the  French  way  even  in  English  speech,  an 
avenue  or  alley  connecting  two  thoroughfares 
through  the  intervening  block,  accessible  to 
foot-passengers  only.  Sometimes  covered  with 
glass  and  lined  with  shops.  (See  Arcade  (II.) ; 
Galleria;  and  compare  Wynd.) 

PABSAQE  AISLE.  An  aisle  made  so 
narrow  as  to  serve  only  as  a  passageway,  as 
from  one  end  to  another  of  a  church.  Such  a 
passage  allows  all  the  width  of  the  nave  to  be 
used  for  seats,  or  to  have  no  more  than  one  pas- 
sage, as  in  the  middle.     (Cut,  cols.  73,  74.) 

PASTI  (or  BASTI),  MATTEO  DXT ; 
architect,  painter,  sculptor,  and  medalist. 

Pasti  came  from  Verona  (Italy),  and  was  a 
pupil  of  Pisanello,  the  painter  and  medaUst 
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About  1446  he  attached  him- 
self to  the  court  of  Sigismondo 
Malatesta  at  Rimini,  Italy. 
The  remarkable  reconstruction 
of  the  church  of  S.  Francesco 
at  Kimini  (il  Tempio  Mala- 
testiano),  undertaken  by  Sig- 
ismondo, was  ...idoubtedly 
executed  under  the  direction  of 
Pasti  so  far  as  ihe  interior  is 
concerned.  A  letter  to  him 
from  Leon  Battista  Alberti  (see 
Alberti),  dated  Nov.  18,  1454, 
indicates  that  the  exterior  was 
built  by  Pasti  from  drawings  and 
directions  sent  by  Alberti  from 
Rome.  (See  Nuti  Matteo  and 
Agostino  di  Duccio.)  As  medal- 
ist he  ranks  next  to  Pisanello. 

Muntz,  Renaissance  ;  Yriarte, 
Rimini  ;  Geymtiller  -  Stegman, 
Die  Arch,  der  Renaissance  in 
Toscana;  Heiss,  Les  MedaiU 
lenrs  de  la  Renaissance. 

PASTICCIO;  PASTI- 
CHE. A.  A  work  of  art  pro- 
duced in  deliberate  imitation 
of  another  or  several  others,  as 
of  the  works  of  a  master  taken 
together. 

B.  Especially,  in  decorative 
art,  the  modification  for  trans- 
ference to  another  medium,  of 
any  design.  Thus,  the  cover 
of  a  book  may  be  the  pasticcio 
of  a  mosaic  pavement. 

PASTORINI,  PASTORI- 
KO ;  painter,  glass  painter ;  b. 
1508;  d.  1592. 

Pastorini  was  a  painter  of 
Siena,  a  pupil  of  Guillaume  de 
Marcillat  (see  Marcillat,  Guil- 
laume de),  who,  at  his  death, 
bequeathed  to  him  all  his 
work.  After  1531  he  painted 
glass  in  the  cathedral  of  Siena, 
and  in  1536  restored  the  win- 
dows of  the  Palazzo  Petrucci 
(Siena).  After  1541  he  painted 
glass  at  Rome  from  cartoons 
by  Perino  del  Vaga  (see  Buonac- 
corsi,  P.).  ^A 

Miintz,  GuiUaume  de  Mar- 
cillat. 

PASTRY  ROOM.  A  room 
in  the  service  part  of  a  dwelling 
or  hotel  appropriated  especially 
to  the  making  of  pastry,  and 
furnished  generally  with  marble 
slabs  for  the  rolling  of  dough. 

PATENT    HAMMER.      A  hammer  used 
to  dress  stone  by  cutting  series  of  short  parallel 

73 


3 


I 


1 1 

H   -o 

A    2 


% 
< 


00 


M    S 

I 


O 


o  2 

00  g 

<  i. 

« 2 

^  « 

<  IL 


grooves.     Its  head  consists  of  small  chisels  held 
together  by  bolts,  and  adjustable  as  to  number 
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PATENT  LIGHT 

and  spacing,  the  seriee  being  parallel  with  the 
handle.     Called  also  Patent  Axe. 


Patent  Hammer. 

PATBNT  LIGHT.  Same  as  Pavement 
Liglit  or  Vault  Light  (which  see  under  Light). 

PATERA.  The  representation  of  a  flat, 
round  dish  or  disk,  generally  more  or  less  dec- 
orated in  low  relief,  to  ornament  a  panel,  frieze, 
etc.  The  term  is  improperly  extended  to  rosettes 
and  other  approximately  circular  embellishments 
bearing  no  resemblance  to  disks  or  dishes. 

PATERNOSTER.  An  astragal,  baguet,  or 
any  small  round  moulding  cut  in  the  form  of 
beads,  like  a  rosary  or  chaplet.  A  moulding  so 
cut  is  also  called  a  pearl  moulding  or  bead 
moulding. 

PATIENCE.     Same  as  Miserere. 

PATINA.  A,  The  incrustation  formed  on 
bronze  by  natural  or  artificial  means.  Those 
found  originally  on  ancient  bronzes  are  so 
admired  that  they  have  been  imitated  by  vari- 
ous processes. 

B.  By  extension,  the  surface  of  any  work  of 
fine  or  decorative  art,  supposed  to  be  the  result 
of  time,  and,  therefore,  greatly  admired  by 
students.  Thus,  an  ancient  carving  in  wood, 
supposed  to  have  its  original  patina,  is  worth 
many  times  the  value  of  one  which  has  been 
cleaned  by  potash  and  repolished. 

PATIO.  In  Spain,  and  Spanish-American 
countries,  an  open  court,  partly  or  wholly  sur- 
rounded by  the  house,  but  approached  directly 
from  without  by  a  door  or  gateway  which  is 
frequently  under  the  upper  stories  of  the  house. 
(See  Court ;  Porte  Coch^re.) 

PATROL  HOUSE.  In  the  United  States, 
a  building  for  housing  the  apparatus,  horses, 
and  men  constituting  a  fire  patrol ;  a  uniformed 
force  maintained  by  insurance  companies,  whose 
business  it  is  to  attend  conflagrations  and  pre- 
serve the  building  and  contents  as  far  as  possi- 
ble from  damage  by  fire,  or  by  water,  or  the 
operations  of  firemen,  and  from  theft. 

P ATRY17GTON,  ROBERT  DE ;  architect. 

January  5,  1368,  he  was  appointed  master 
mason  of  York  Cathedral  (England)  and  built 
a  great  portion  of  the  present  choir.  He  suc- 
ceeded W.  de  Hoton  (see  Hoton,  W.  de)  and 
was  himself  succeeded  by  Hugo  Hedon. 

Browne,  York  CathedraL 
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PAULUS 

P ATTE,  PIERRE ;  architect  and  engraver ; 
b.  Jan.  3,  1723;  d.  1812. 

Patte  appeared  first  as  a  critic,  especially 
attacking  the  design  of  Soufflot  (see  Souf9ot) 
for  the  Pantheon  (Paris),  on  account  of  the 
weakness  of  the  piers  supporting  the  dome. 
He  erected  numerous  unimportant  buildings, 
but  is  best  known  by  his  published  works.  He 
continued  the  Cours  d^ Architecture  of  Jacques 
Fran9ois  Blondel  (see  Blondel,  J.  F.),  and 
published  independently  Discours  sur  V Archi- 
tecture (Paris,  1854,  8vo);  £tudessur  V Archi- 
tecture en  France  et  en  ItcUie  (Paris,  1755, 
20  pis.) ;  Essai  sur  V Architecture  Thidtrale 
(Paris,  1782),  etc. 

Nouvelle  biographie  genSrale ;  Lance,  Diction- 
naire, 

PATTEN.  A.  A  stand  or  movable  sup- 
port, upon  a  number  of  which  a  building  can 
be  set  without  other  foundation  and  without 
breaking  the  ground.  In  English  law  this  was 
held  to  remove  the  building  from  the  class  of 
realty  and,  therefore,  from  the  number  of  im- 
provements which  remain  for  the  benefit  of  the 
owner.  —  (A.  P.  S.) 

B.  A  stand,  support,  or  foot ;  a  term  used 
loosely  and  without  accurate  signification  in 
English.  Thus,  one  authority  uses  it  for  the 
stand  or  foot  of  a  weathercock ;  another  for  the 
base  course  of  a  wall,  or  the  sill  of  a  timber 
frame. 

PATTERN.  A.  A  model  made  in  some 
easily  worked  material,  like  wood  or  plaster,  to 
serve  as  a  guide  in  respect  to  form  and  dimen- 
sions in  the  laying  out  of  any  piece  of  work 
in  building  requiring  accuracy,  or  to  facilitate 
correctness  of  outline  in  stonecutting  or  stucco 
work  or  carpentry ;  especially  to  preserve  and  se- 
cure uniformity  in  continuous  work  like  mould- 
ings ;  to  serve  as  a  matrix  in  ciusting  in  planter, 
metal,  or  clay ;  or  to  secure  correctness  of  repe- 
tition in  all  kinds  of  stamped  and  stencil  work. 
The  making  of  patterns  for  castings  and  for 
stonecutting  constitutes  a  special  trade,  requir- 
ing unusual  intelligence  and  special  training. 

B,  A  design,  considered  as  a  unit,  of  which 
an  idea  can  be  given  by  a  fragment;  as  a 
diaper  pattern,  or  sprinkled  pattern ;  or,  more 
in  detail,  a  fleur-de-lis  patteni. 

PAULUS ;  architect  and  mosaicist. 

He  made  the  altars,  pavement,  and  mosaics 
of  the  cathedral  of  Ferentino,  Italy  (1106- 
1110),  and  a  pavement  in  the  Vatican  gardens, 
which  is  supposed  to  have  come  from  the  first 
basilica  of  S.  Peter  on  the  Vatican  Hill.  He 
probably  built  the  cathedral  of  Ferentino,  Italy. 
An  altar  in  the  church  of  S.  Lorenzo  at  Terra 
di  Cave,  near  Rome,  bears  his  name  and  the 
date  1093. 

A.  L.  Frothingham,  Jr.,  Boman  Artists  in  the 
Middle  Agts, 
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PAUSANIAS 

P AUSANIAS ;  traveller  and  historian. 

Whatever  is  known  of  Pausanias  is  gathered 
from  his  writings.  He  was  a  contemporary  of 
Hadrian,  who  died  in  138  a.d.,  and  was  the 
author  of  the  famous  Description  of  Greece^ 
an  itinerary  in  ten  books,  which  contains  a  de- 
scription of  Corinth,  Laconia,  Messenia,  Elis, 
Achaia,  Arcadia,  Boeotia,  and  Phocis.  It  is 
evident  from  his  works  that  he  travelled  widely 
beyond  the  limits  of  Greece  and  Ionia.  He 
describes  a  tomb  in  Jerusalem,  saw  the  pyra- 
mids in  Egypt,  and  visited  the  cities  of  Cam- 
pania and  Rome.  Pausanias  was  writing  his 
fifth  book  in  174  a.d. 

Introduction  to  Frazer^s  Translation  of  Pausa- 
nias* s  Description  of  Ghreece;  Smith,  Dictionary 
of  Biography  and  Mythology, 

PAVZiMENT.  Primarily,  a  covering  of 
real  or  artificial  stone  or  tile  laid  over  the  sur- 
face of  a  street)  road,  or  the  like.  Hence,  by 
extension,  a  floor  covering  of  concrete,  marble, 
mosaic,  tile,  or  the  like.  In  this  sense,  applied 
only  to  large  and  important  floors  in  public 
halls,  corridors,  etc.  Thus,  we  speak  of  the 
mosaic  pavement  of  a  church,  but  the  mosaic 
floor  of  a  vestibule. 

Pebble  Pavement.  A  pavement  formed  of 
closely  set  water-rounded  pebbles,  smaller  than 
cobbles,  used  for  light  service  as  in  courtyards 
,  and  gardens ;  often  the  natural  contrasts  of 
colour  in  these  pebbles  were  used  to  form  pat- 
terns in  a  sort  of  coarse  mosaic.  This  practice 
was  common  in  the  forecourts  or  doorway  courts 
of  mansions  of  the  seventeenth  and  eighteenth 
centuries. 

Venetian  Pavement.  Same  as  Terrazzo 
Veneziano. 

PAVBMJUMT  LIGHT.  Heavy  glass  set  in 
a  pavement  to  convey  light  to  a  cellar  room  or 
vault  beneath;  hence,  usually,  the  same  as 
Vault  Light  '(which  see  under  Light). 

PAVIUON.  A.  Originally,  a  tent  or  mova- 
ble habitation. 

B,  A  building  more  or  less  dependent  on  a 
laiger  or  principal  building,  as  a  summer  house ; 
more  especially,  a  dependent  residential  build- 
ing. 

C,  A  central,  flanking,  or  intermediate  pro- 
jecting subdivision  of  a  monumental  building 
or  facade,  accented  architecturally  by  more  elabo- 
rate decoration,  or  by  greater  height  and  dis- 
tinction of  sky  line,  as  in  the  pavilions  of  the 
Louvre  in  Paris.  In  this  sense  the  term  is 
used  for  a  department,  or  group  of  wards,  of  a 
large  public  institution,  as  a  hospital. 

PA  VINO.  A,  The  process  of  laying  a  pave- 
ment. 

B.  Same  as  pavement. 

C,  Paving  material  in  general. 
PAVONAZBTTO.     Same  aa  Pavonazetto 

Marble,  under  Marble. 
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PEDESTAL 

PAX  ROMANA.  The  Roman  Peace.  The 
contrast  between  the  distracted  and  devastated 
condition  of  the  ancient  world  and  the  peace 
brought  to  it  at  the  beginning  of  the  reign  of 
Augustus  led  to  identifying  peace  and  prosperity 
with  Rome.  Hence  the  term  Pax  Romana, 
which  was  current  even  after  the  fall  of  the 
Empire.  Contemporary  with  Horace's  Carmen 
Scecularey  and  the  first  monument  by  which 
this  fact  is  commemorated  is  the  Altar  of  Peace  of 
Augustus  (Ara  Pacis),  erected  13-9  b.c.  in  Rome 
by  the  Senate,  and  one  of  the  most  notable 
works  of  combined  sculpture  and  architecture  of 
the  reign  of  Augustus.  The  altar  itself  stood 
on  a  platform  enclosed  by  a  rectangular  parapet 
about  4  metres  high,  formed  of  slabs  carved 
on  both  sides.  The  basement  and  architrave 
brought  the  total  height  to  over  6  metres. 
The  slabs  were  arranged  in  two  lines  —  a  lower 
one  with  a  decoration  of  vines  and  flowers  inter- 
mingled with  birds,  and  an  upper  one  with  a 
sacrificial  procession  headed  by  Augustus  and  his 
family,  in  evident  imitation  of  the  Parthenon 
frieze.  Both  the  figures  and  the  bold,  yet  deli- 
cate, ornamentation  are  among  the  best  products 
of  Greco-Roman  art.  The  ornamentation  of  the 
Portico  of  Octavia  and  the  Baths  of  Agrippa 
may  be  compared  with  this.  In  the  interior, 
groups  of  pilasters  connected  by  festoons  hang- 
ing on  bucranes  support  an  architrave.  In  a 
niche  or  oedicula  opposite  the  one  door  appar- 
ently stood  the  figure  of  the  Earth  (Terra). 
Compare  this  entire  idea  with  the  early  Pelasgic 
idea  of  out-of-door  worship,  of  which  it  seems  a 
survival.  Other  monumental  altars  were  erected 
as  centres  of  national  worship  under  Augustus, 
for  Gaul  at  Lyons  and  for  Spain  on  the  north- 
west coast.  —  Arthur  L.  Frothinoham,  Jr. 

PAXTON,  SIR  JOSEPH;  landscape  gar- 
dener and  architect;  b.  Aug.  3, 1801 ;  d.  1865. 

The  son  of  a  farmer,  in  1823  he  entered  the 
service  of  the  Horticultural  Society,  which  had 
leased  the  gardens  at  Chiswick  (England)  from 
the  Duke  of  Devonshire.  In  1826  he  was  ap- 
pointed by  the  Duke  superintendent  of  the 
Gardens  of  Chatsworth.  In  1836-1840  he  built 
the  great  conservatory  at  Chatsworth.  Paxton 
built  the  Crystal  Palace  of  the  great  Exhibition 
of  1851,  on  the  principle  of  a  very  large  green- 
house, and  deserves  the  credit  of  the  bold 
innovation.  He  was  knighted  in  1851.  He 
designed  several  important  buildings  and  pub- 
lished many  works  on  botany  and  gardening. 

Stephen-Lee,  Dictionary  of  National  Biog- 
raphy, 

;haPEL.    (See  Capella  dei  Pazzi.) 

Showing  the  first  symptoms  of 

decay,  said  of  timber 

PEDESTAL.     A  substmcture  upon  which  a 

column,  a  statue,  a  memorial  shaft,  or  the  like, 

is  elevated.     It  consists  in  Roman  architecture 

and  its  derivatives  of  a  base  or  foot,  a  die  or 
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PEDIMENT 

dado,  and  a  surbase,  coniice,  or  cap;  and  in 
classic  architecture  is  subject  to  especial  canons 
of  proportion  in  relation  to  the  column  or  pilas- 
ter which  it  supports.  A  continuous  pedestal 
is  called  a  Podium.  The  term  is  commonly  ex- 
tended to  a  similar  feature  interposed  at  long 
intervals  of  a  balustrade,  even  when  not  sup- 
porting a  vase  or  the  like. 

PEDIMENT.  The  low  triangular  gable  fol- 
lowing the  roof  slopes  over  the  front  and  rear  of 
a  classic  building.  It  is  coped  by  a  cornice 
of  the  same  section  as  that  of  the  entablature, 
and  in  part  mitring  with  it.  The  triangular 
tympanum  was  the  field  in  which  was  displayed 
typical  sculpture  in  high  relief  or  detached.  In 
the  neoclassic  styles  the  pediment  was  often 
given  a  segmental  or  more  elaborate  form, 
instead  of  triangular.  It  was  also  used  to 
crown  subordinate  features,  such  as  doors  and 
windows,  and  in  such  cases  often  called  Fronton. 
(Compare  Coronet.) 

PEDXMENTAIk  Relating  to,  or  of  the 
nature  of,  a  pediment ;  found  on  a  pediment ; 
designed  to  be  used  on  a  pediment;  thus  the 
Niobe  Group  in  the  Uffizi  Gallery  is  pedimental 
sculpture. 

PEDIMENTED.  Provided  with  a  pedi- 
ment ;  constructed  in  the  form  of  a  pediment. 
A  pedimented  gable  is  a  gable  of  which  the  foot 
of  the  coping  or  cornice  is  connected  with  the 
opposite  foot  by  a  horizontal  string  course,  thus, 
in  a  measure,  recalling  the  classic  original. 

PEDRO  DB  COMA  (or  CESCOMES) ; 
architect. 

According  to  an  inscription  on  the  wall  of  the 
presbytery  of  the  cathedral  of  Lerida,  Spain, 
Pedro  was  architect  of  that  cathedral  in  1 203. 

Vifiaza,  Adiciones  al  Diccionario  historico. 

PEEL  ;  PEEL  TO'WER.  (See  Pele.) 
PEEN  CHECK.  (See  under  Check.) 
PEEN  JOINT.  (See  under  Joint.) 
PEL  A.  (See  Lamberti,  Niccol6  di  Piero.) 
PELASGIC  ARCHTTECTURT: ;  BUILD- 
ING. In  the  ancient  pre-Hellenic  world,  a 
third  style  beside  the  two  styles  of  architecture 
current  in  the  valleys  of  the  Nile  and  Euphrates. 
This  was  less  advanced  and  less  differentiated 
artistictolly,  but  was  diffused  over  a  far  wider 
territory  and  adopted  by  a  greater  variety  of 
peoples.  It  ruled  the  eastern  and  northern 
shores  of  the  Mediterranean  and  all  its  islands. 
The  bulk  of  the  early  population  of  this  region 
was  called  Pelasgian  by  the  Greeks,  and  a  part 
of  it  was  termed  by  the  other  Eastern  nations 
Hittite  (see  Hittite  Architecture).  Abundant 
traces  of  this  people  are  found  even  in  Egypt. 
These  Pelasgic  tribes  occupied  Armenia  and 
northern  Syria,  colonized  Cyprus,  Crete,  and 
other  islands,  making  their  headquarters  in 
Crete  between  2500  and  2000  b.c.,  and  advanc- 
ing on  the  one  side  through  Asia  Minor,  and  on 
the  other  through  Greece  and  Italy,  of  which 
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PBLASQIC  ARCHITECTURE 

they  occupied  the  greater  part.  Their  art  in- 
cluded the  styles  known  as  "-^gean,"  "Pre- 
Mycenaean,"  "  Mycenaean,"  "  Post-Mycensean," 
and  "Homeric,"  as  well  as  "Early  Hittite." 
The  substantial  identity  everywhere  of  the  cul- 
ture of  these  emigrants,  although  all  were  not 
of  the  same  blood,  is  shown  by  archaeological  as 
well  as  architectural  remains.  Even  after  their 
political  power  had  been  broken  —  in  Asia  by 
the  Shemites  (especially  the  Assyrians)  and 
Arians ;  in  Greek  lands  by  the  Dorians  ;  in  Italy 
by  the  Etruscans  and  Hellenes  —  their  archi- 
tectural traditions  were  so  firmly  established 
that  their  style  was  long  perpetuated.  In  Italy 
the  tribes  of  Pelasgic  blood,  such  as  Sabines  and 
Latins,  retained  their  autonomy  the  latest,  and 
here  also  did  the  style  continue  longest.  It  is 
impressive  in  its  massive  grandeur  and  nigged 
simplicity,  and  in  the  way  its  monuments  are 
adapted  to  the  picturesque  natural  sites  and 
become  a  part,  almost,  of  nature. 

The  Oriei\t  Never  having  been  excavated, 
the  Pelasgic  cities  of  Asia  Minor  and  Syria  are 
still  almost  unknown,  excepting  Troy,  whose 
"  Sixth  "  city  (see  Grecian  Architecture)  repre- 
sents the  highest  local  development  of  the 
Pelasgic  style.  At  the  opposite  end  of  Asia 
Minor  the  province  of  Cappadocia  has  the  Hit- 
tite capital  Boghaz  Koi,  and  other  cities  which 
flourished  from  about  2500  B.C.,  and  have  been 
made  better  known  by  Perrot  and  later  by 
Chantre.  Nearly  every  province  in  Asia  Minor 
shows  works  of  this  early  architecture.  Caria 
has  them  at  Assarlik  and  Myiidus,  —  the  latter 
of  very  primitive  Cyclopean  style,  and  Assarlik, 
remarkable  for  its  tombs  with  dromos.  In 
Lycia  are  the  ruins  of  Pinara  and  of  Pidna,  with 
interesting  series  of  square  towers.  In  Lydia 
are  the  tombs  of  Sardes,  especially  the  royal 
tomb  of  Alyattes,  which  rivalled  the  pyramids 
in  circuit  and  height.  Phrygia  has  fortresses 
at  Pishmish-Kaleh,  and  a  great  variety  of  sacred 
and  secular  ruins  of  early  date  and  great  renown 
on  and  about  Mt.  Sipylos  between  Smyrna  and 
Magnesia.  It  only  requires  excavations  to  make 
evident  the  monumental  importance  of  this 
region  for  the  pre-Hellenic  age. 

Farther  east  was  the  Hittite  confederacy  of 
Syria.  Hazar,  in  Galilee,  \z  a  fine  example  of 
its  architecture  previous  to  the  Hebrew  occupa- 
tion. Military  architecture  was  even  more 
highly  developed  than  in  Asia  Minor,  owing  to 
the  constant  danger  from  Egypt  and  Mesopo- 
tamia. 

Islands.  Pelasgic  architecture  was  thor- 
oughly diffused  throughout  the  islands  between 
Asia  Minor  and  Syria  and  Greece,  even  in  the 
smallest.  It  is  singular  that  Cyprus,  so  soon 
colonized  and  so  highly  civilized,  has  furnished 
so  little  early  architecture.  At  Melos  the  Eng- 
lish school  has  been  unearthing  primitive  private 
and  sacred  architecture.     But  it  is  Crete  which 
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furnishes  the  earliest  and  most  numerous  series. 
Gortyna  and  Knossos,  its  greatest  centres, 
Praesos,  Goulas-Lato,  Itanos,  Priansos,  Phsestos, 
Axos,  Eleuthema,  and  a  host  more  of  the  hun- 
dred walled  cities  mentioned  by  Homer,  form 
such  closely  packed  and,  until  now,  practically 
untouched  groups,  with  extensive  ruins,  as  to 
show  that  here  more  than  in  any  other  part  of 
the  Pelasgic  world  lies  the  key  to  this  civiliza- 
tion. Already  the  excavations  of  1900  have 
begun  to  prove  this  fact. 

Greece,  Tradition  points  to  Thessaly  and 
Arcadia  as  the  great  early  Pelasgic  centres  in 
Greece;  but  the  primitive  ruins  of  Cyclopean 
and  polygonal  cities,  especially  numerous  in  the 
north,  have  been  only  superficially  explored. 
The  majority  of  discoveries  have  been  on  the 
fiEunous  sites  of  Argolis,  such  as  Tiryns,  Mycense, 
Argos,  Mideia,  Vaphio.  In  central  Greece  the 
structures  of  Ame  (Lake  Copais)  are  the  most 
monumental ;  while  Attica  is  ever  growing  in 
importance  as  a  late  Pelasgic  centre  (Sparta, 
Menidi,  Thoricos,  Athens,  and  several  necropoli). 

Italy,  Pelasgic  ruins  are  not  found  in  Pied- 
mont, Liguria,  Lombardy,  Venetia,  Enulia,  or 
Upper  Tuscany;  in  fact,  not  north  of  a  line 
drawn  from  Leghorn  across  to  Anoona.  But 
in  most  of  lower  Tuscany,  Umbria,  Latium, 
Abruzzi,  Campania,  Apulia,  Basilicata,  Calabria, 
and  Sicily  their  cities  abound,  over  one  hundred 
having  been  located.  Of  these  Sicily  and  Cam- 
pania are  least  prolific ;  Calabria  and  Basilicata 
least  explored.  South  Tuscany  and  Latium  are 
best  known.  We  do  not  know  in  what  relation 
these  early  tribes  stood  either  to  the  Hellenes 
who  displaced  them  on  the  south  or  to  the 
£tru8cans  who  occupied  many  of  the  important 
northern  cities.  (For  separate  sites,  see  Italy, 
Architecture  of.) 

MegaUthic.  The  megalithic  constructions 
of  the  Balearic  Isles,  of  Sardinia,  Malta,  Gozo, 
Calabria^  are  to  some  extent  a  branch  of  Pelasgic, 
especially  of  Cyclopean,  construction.  The  simi- 
larity between  the  sacred  edifices  of  Malta  and 
Crete  is  especially  striking.  (See  Mediterranean 
Islands.) 

Classes  of  Mmiuments,  The  kinds  of  monu- 
ments thus  far  discovered  are:  (1)  citadels 
(see  Acropolis) ;  (2)  city  walls  with  their  towers, 
bastions,  and  gates ;  (3)  palaces  of  local  rulers, 
one  in  each  city ;  (4)  temples  and  shrines, 
sometimes  as  palace  chapels,  sometimes  as  sepa- 
rate structures;  (5)  private  houses,  either  of 
gi-andees    (villas)    or    of   modest    dimensions; 

(6)  subterranean  vaulted  chambers  and  passages, 
used  either  as  tombs,  treasure  houses,  cisterns, 
annexes,   or   in   connection  with  sally  ports; 

(7)  forts,  bridges,  and  other  works  of  engineer- 
ing; (8)  small  detached  settlements,  farms, 
yillas. 

General  Cliaracter  of  Pelasgic  Art,  While 
in  architecture  there  is  practical  unity  of  style, 
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in  other  branches  of  art  there  is  a  great  diversity. 
Cretan  discoveries  show  that  there  during 
both  the  pre-Mycenaean  Age  (12th  Egyptian 
Dynasty)  and  the  Mycenaean  Age  (18th 
Egyptian  Dynasty)  extraordinary  perfection  was 
reached  in  decorative  work  and  other  accessories 
—  in  fresco  painting,  stuccoes,  sculptures,  stone 
and  terra  cotta  ware.  In  realism  this  art  sur- 
passed contemporaiy  work  in  Egypt  and  Baby- 
lonia. While  Troy  lags  far  behind,  the  art  of 
Mycense  and  the  rest  of  Argolis  almost  equals 
the  earlier  art  of  Knossos.  Every  trace  of  it 
vanished  in  the  later  Pelasgic  art  of  Italy,  where 
only  the  style  of  architecture  remains  unchanged. 

Materials,  The  preference  for  heavy  stone 
construction  is  universal.  However,  crude 
brick  was  extensively  used  in  Syria,  Cappadocia, 
and  Greece,  though  apparently  not  in  Italy ;  its 
use  was  confined  to  inside  buildings,  shrines, 
palaces,  etc.,  and  its  disintegration  accounts  for 
much  of  the  disappearance  of  architectural  de- 
tail. Varieties  of  limestone  were  preferred  by 
the  builders  to  the  softer  stones  that  required 
much  tooling.  For  decorative  details  it  is 
probable  that  wood,  at  times  with  metal  sheath- 
ing, was  often  used,  for  example  in  columns. 

Architectural  Forms,  There  is  a  great 
variation  according  to  period.  Spaces  were 
covered  in  two  ways ;  either  by  wooden  beams 
or  by  stone  slabs.  The  palaces  and  houses  un- 
doubtedly used  the  lighter  forms;  even  the 
lintels  of  the  doors  and  the  window  frames  were 
wooden  architraves.  The  earliest  city  gates 
were  spanned  by  wooden  beams.  Wh^n  stone 
was  used  in  the  gateways  four  forms  occur : 

(1)  the  plane  architrave  of  a  long  single  stone ; 

(2)  the  triangle,  either  built  up  from  projecting 
courses,  or  formed  by  sloping  jambs;  (3)  the 
middle  form  in  whibh  the  narrower  summit  is 
crossed  by  an  architrave;  and  finally  (4)  the 
true  arch,  seldom  found  and  comparatively  late 
(Boghaz  Koi,  Ferentino).  These  various  forms 
are  also  used  in  subterranean  and  open  galleries 
(Tiryns).  The  true  arch,  requiring  careful 
tdoling  and  fitting,  was  hardly  ever  used  except 
with  different  materials  from  those  of  the  Cyclo- 
pean or  even  the  polygonal  work.  For  example, 
the  bridge  at  Cora  (Latium)  is  entirely  polyg- 
onal except  for  the  single  bold  arch,  which  is  of 
the  same  material  and  opus  quadratum  as  the 
double  gateway  of  Ferentino.  The  use  of  vaulted 
chambers  was  common  everywhere.  They  are 
used  as  cisterns,  storerooms,  and  tombs  (see 
Tholos;  Tomb).  The  earliest  chambers  are 
both  rectangular  and  circular;  if  rectangular 
they  are  covered  by  course  masonry,  each  course 
projecting  and  being  either  left  square  or  cham- 
fered ;  if  circular  they  are  covered  with  a  dome 
in  the  same  fashion,  which  thus  takes  an  ex- 
tremely pointed  outline.  In  this  way  the  form 
of  the  pointed  arch  and  vault  is  reached,  though 
not  the  construction.     Multitudes  of  these  struc- 
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tares  are  found  in  connection  with  all  Pelasgic 
cities  and  necropoli.  It  is  in  them  that  we 
have,  until  the  present  Cretan  discoveries,  been 
best  able  to  study  the  details  of  refined  Pelasgic 
construction  and  decoration.  The  most  famous 
are  the  "  royal "  tombs  of  Mycenae  and  the  tholos 
at  Orchomenos :  the  door  with  its  lions  and 
columns  at  the  former  and  the  carved  ceiling  of 
the  latter  are  thus  far  unique  in  their  class. 
Proto-Doric  columns  have  also  been  found  in 
Crete  by  Dr.  Evans.  The  type  of  the  megaron, 
or  palace  hall,  is  sometimes  with  supporting 
columns  {e.g.  Troy),  but  the  use  of  the  column 
seems  never  to  have  become  characteristic  or 
common. 

Cities.  Pelasgic  cities  were  usually  built  on 
naturally  strong  hills  (exceptions,  at  Tiryns, 
Boghaz  Koi),  and  were  defended  by  a  fortress 
or  acropolis.  In  Greece,  the  fortified  city  is 
much  smaller  in  extent  than  in  Crete  or  Italy. 
The  enceintes  of  Troy,  Tiryns,  and  Mycense 
could  all  be  placed  within  the  circuit  of  Norba's 
walls,  and  two  Norbas  could  find  room  within 
Vetulonia,  five  miles  in  circuit.  In  Asia  Minor 
and  Greece,  the  main  structure  inside  the  acrop- 
olis was  the  royal  palace.  In  Crete  and  Italy, 
with  larger  circuits  there  were  usually  two 
monumental  centres  —  sacred  and  secular  — 
placed  wherever  possible  on  two  hills,  like  the 
Capitoline  and  Palatine  at  Rome.  The  origin 
of  the  city  may  be  found  in  Crete,  where  small 
separate  forts  were  first  grouped  together,  and 
sometimes  within  a  single  wall  for  common 
defence.  Then,  as  in  a  great  city  like  Goulas- 
Lato  or  Prsesos,  there  are  only  three  forts  within 
the  common  enclosure.  There  were  usually 
several  encircling  city  walls;  sometimes  con- 
centric, sometimes  intersecting,  but  never  more 
than  three.  The  walls  w&re  defended  by  pro- 
jecting circular  or  rectangular  towers  at  the 
gates  or  accessible  points.  The  gates  them- 
selves are  often  deep  and  double  with  a  coui*t 
and  were  supplemented  by  posterns  connected 
with  the  interior  by  long  vaulted  passages 
(Boghaz  Koi,  Norba,  Alatri,  Ferentino).  Broad, 
well-graded  roads,  with  heavy  retaining  walls, 
led  up  to  the  gates  and  connected  the  network 
of  cities.  They  were  protected  at  intervals  by 
forts.  In  plan,  these  cities  are  an  irregular 
oval,  differing  essentially  from  the  prehistoric 
terremare,  and  the  Etruscan  cities  which  use  a 
square  plan,  with  two  main  streets  at  right 
angles  like  the  Roman  camp.  In  Italy  there 
is  one  city  where  the  lines  of  streets  and  side- 
walks, different  classes  of  buildings,  water 
supply  and  drainage,  grading  system  in  ter- 
races with  huge  retaining  walls,  plan  of  houses 
and  temples,  can  be  studied :  this  is  Norba  in 
Latium,  recently  surveyed  by  the  writer  for 
the  American  School  of  Classical  Studies  in 
Rome.  Similar  work  with  excavations  is  being 
commenced  in  Crete  by  the  English,  French, 
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and  Italian  archaeologists.  For  northern  Syria, 
the  Germans*  have  uncovered  a  typical  Hittite 
city  at  Sen^jirli,  which  has  two  circular  circuit 
walls  with  a  hundred  small  towers  and  three 
gateways,  some  of  them  decorated  with  monu- 
mental sculptures. 

In  Crete,  the  city  of  Goulas-Lato  is  even 
better  preserved  than  Norba  and  is  of  far 
earlier  date.  There  still  remain  the  great  gate, 
and  its  approach  and  outworks,  the  entire  city 
wall  with  its  ramps  and  towers,  the  retaining 
walls  of  terraces,  with  stone  houses  and  palaces 
often  preserved  to  a  height  of  6  feet,  with 
pavements  and  door  jambs  in  place.  It  is  now 
being  surveyed,  and  wUl  probably  be  excavated 
by  the  French.  Thus  far,  Knossos  has  yielded 
the  best  results,  although  the  English  explorers, 
Evans  and  Hogarth,  have  had  only  one  cam- 
paign of  work.  The  great  Palace  of  Minos  has 
been  found  to  be  sacred  to  Zeus  of  the  Double 
Axe  (Labrys ;  hence  Labyrinth,  which  see)  and 
to  be  the  famous  Cretan  Labyrinth.  The  rela- 
tions with  Egypt  are  proved  by  a  statuette  of 
the  12th  Egyptian  dynasty.  There  are  earlier 
stages  of  the  palace  below  the  level  now  being 
excavated,  which  may  date  from  about  2000 
B.G.  The  stonework  of  the  chambers  and 
passages  is  coated  with  gypsum,  and  either 
frescoed  or  decorated  with  painted  reliefe.  This 
great  royal  residence  of  the  ruler  of  the  island 
was  not  defended  by  any  fortress.  It  lay,  sur- 
rounded by  the  buildings  of  the  city,  which 
reached  up  to  it  from  the  lower  level  on  terraces ; 
some  are  villas  of  considerable  extent,  enclosed 
by  heavy  walls,  in  part  even  earlier  than  the 
palace  (pre-Mycensean). 

Styles  of  Construction.  Certain  common 
traits  may  have  been  developed  before  the  emigra- 
tions. For  example,  the  so-called  **  Cyclopean  " 
construction,  before  the  introduction  of  metal 
tools  for  quarrying  and  dressing  stone ;  also  the 
use  of  bricks  (especially  sun-dried),  adopted 
from  the  Babylonians  and  used  in  early  Hittite, 
Trojan,  and  Mycensean  palaces,  though  not  for 
main  outer  walls  of  acropolis,  city,  etc.  The 
distinctions  that  arose  in  various  countries  were 
due:  (1)  to  racial  differences;  (2)  to  local 
material;  (3)  to  individual  development. 

The  methods  of  wall  construction  can  be 
roughly  classified  as  follows :  (1)  Cyclopean,  of 
large  unhewn  blocks  as  they  come  from  quarry, 
the  crevices  being  filled  either  with  chips  or  a 
smear  of  mud  or  cement ;  (2)  horizontal  scales, 
also  unhewn,  in  rough  courses  of  small  material ; 
(3)  polygonal  blocks  dressed  only  where  not 
exposed;  (4)  squared  blocks  dressed  in  same 
fashion ;  (5)  polygonal  blocks,  and  (6)  squared 
blocks,  both  dressed  on  exposed  as  well  as  on 
other  faces.  There  are  many  subvarieties. 
Roughly  speaking,  these  categories  follow  in 
the  chronological  order  indicated.  Still,  even 
when  the  Cyclopean  blocks  were  used,  there  was 
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&  difference  made  betweeD  the  outer  and  inner 
walls:  the  tetnenoa  and  palace  •walls  being  of 
Btones  of  medium  aize,  an<l  fairly  uniform  and 
regular  shape,  thua  leading  to  irregular  horizon- 
tal courses.     Later,  when  the  wooden  wedges, 
by  which  the  Cyclopean  blocks  and  horizontal 
Bcalffi  had  been  quarried  and  made  ready  for 
use,  had  been  supplemented  by  metal  imple- 
ments, which  allow^  of  squaring  and  facing  the 
blocks,  the  older  and  easier  rough  methods  were 
continued  in  the  outer  walls,  while  the  palace 
walla,  sanctuaries,  tombs,  treasuries,  cisterns, 
and  the  like  were  constructed  of  tooled  stones, 
sometimes  polygonal,  but  more  often  in  hori- 
xontal    courses,    because  this    was    the    most 
coDveaient  in  aburt   wall  spaces,   broken  by 
openiags.     It  is  a  mistake  to  suppose  that  the 
use  of  tooled  polygons  is  earlier  than  that  of 
similarly  tooled  course  construction,  for  polyg- 
onal walla  continued  in  use  until   long  ahtr 
Pelasgic  artistic  traditions  had  be- 
come obsolete.   The  famous  polygo-   , 
nal  wall  at  Delphi  (sisth  century) 
is  unique  for  its  archaistic  use  of 
sinuous  lines,  and  the  polygonal 
wall  at  Eretria  is  even  later.     lu 
Asia  Minor  the  transition  to  the 
opug  iaodomum  is  shown  in  such 
course  oonatruction  with  oblique 
joints  as  the  walls  of  Isionda  in 
Pamphylia.      Archaistic    use    of 
polygonal  above  with  opus  iso- 
dumum  is  shown  at  Cnidus,  in 
Lycia  and  Akamania,  and  even 
earlier  in  the  fortifications    with 
curved  towers  near  lasus;  while 
it  occurs  in  Latium  as  late  as  the 
close  of  the  Roman  Republic.    Of 
genuine  early  polygonal  masonry,       "       "" 
the  finest  examples  in  Italy  are 
the  citadel  of  Alatri  and  the  walls 
of  Segni,  Norba,  and  Ferentino, 
dating  probably  between  1000  and  600  B.C. 
—  Arthur  L.  Fhothinoham,  Jr. 

Schliemaon,  Ilion,  Troja,  Mgkence,  Tirgtui; 
Schuchhardt,  Sehliernann's  Excavatlont,  etc. ; 
Fermt  and  Cbipiez,  Hiatoire  d«  I'Arl  dans  VAn- 
tiquiti ;  Chantre,  Kmest,  in  NonveUei  Archives  dea 
Mission*  eeienli/'ques  (Vol.  VII.,  18B7)  ;  Papers 
in  ArchKotopical  Periodicals,  as  the  American 
Journal  of  Archaiolog!/. 

PBLB ;  PBLB  TOWBR.  Along  the  Scotch 
and  English  border,  a  small  fortified  tower  or 
keep,  common  from  the  early  Middle  Ages  to 
the  seventeenth  century.  It  was  the  manor 
bouse  of  those  districts,  and  as  such  formed  a 
place  of  refuge  for  tenants  and  neighbours. 

PELLBVOISIN'  (FBLLBVOTBIN),  aUIL- 
I^UMB;  architect;  b.  1447. 

Dec.  31,  1506,  he  was  chosen  to  construct 
the  new  tower  of  the  cathedral  of  Bourges, 
France,  under  the  direction  of  Nicholas  Byard 
and  Jean  Chesneau,  and  in   1515  waa  made 
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sole  director  of  the  works  at  the  cathedral.     In 
1532  he  rebuilt  the  Hdtel  Dieu  at  Bourges. 

Chenneviires,  Archiveide  V Art fran^i*, 

FBLOnitmHO.  A  monument  erected  in  a 
public  squai*  of  a  Portuguese  city  as  a  sign  that 
the  corporation  has  t>een  invested  with  mimici- 
pal  rights ;  it  has  usually  the  form  of  a  decora- 
tive column  standing  on  a  platform. 

PBN.  An  instrument  for  drawing  or  writing 
with  ink  or  other  coloured  fliiid. 

BoKT  Pea.  (See  Bow  Compass,  under  Com- 
pass.) 

GompoM  Peu.  A  pen  made  like  a  ruling 
pen  and  fitted  to  a  pair  of  compasses,  for  de- 
scribing circles  in  ink.  (See  Compass ;  Draw- 
ing Pen,  below.) 

Dotdiig  Pen.    (See  Drawing  Pen,  B,  below.) 

Drawing  Pea.  Any  pen  for  use  in  draw- 
ing ;  specifically :  — 

A.  A  metal  pen  of  the  usual  form,  but  gen- 
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Hall,  Kobthiihbbrx.and. 

TlM  nikdefiDd«d  doom;!  opcocd  Into  Ui«  b»»«oart,  oT  which  Uia  high  nil  li 

eraUy  harder,  and  having  a  sharper  point,  for 
free-hand  drawing.     (See  Crowquill.) 

B.  An  instrument  for  ruling  lines  in  me- 
chanical drawing  when  guided  by  the  edge  of  a 
square,  curve,  or  the  like.  In  its  most  common 
form  it  has  two  thin,  elastic,  metal  blades,  fixed 
face  to  face  in  a  handle,  of  which  they  form  the 
prolongation.  The  blades  are  precisely  the  same 
in  shape,  and  have  exactly  corresponding  rounded 
points,  between  which  the  ink  is  retained  by  cap- 
illary attraction.  The  distance  between  the 
points  can  be  adjusted  by  means  of  a  screw, 
which  thus  regulates  the  thickness  of  the  line 
to  be  drawn. 

A  double  drawing  pen  has  two  paira  of  such 
blades,  with  a  third  screw,  by  which  the  two 
pmrs  may  be  a<^usted,  so  that  two  parallel  linea 
may  be  drawn  at  a  given  distance  apart. 

A  dotting  pen  has,  between  the  points  of  the 
blades,  a  small  wheel,  the  circumference  of  which 
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is  indented  at  intervuls,  so  that,  when  travelling 
over  the  paper,  it  will  describe  an  interrupted, 
broken,  or  dotted  line. 

Lining  Fen.     Same  as  Drawing  Pen,  B. 

Railroad  Pea.  A  double  drawing  pen  for 
describing  two  parallel  lines,  and  used  for  draw- 
ling railroad  tracks.     (See  Drawing  Pen,  B.) 

Right  Une  Pea;  Hnllng  Pen.  Same  as 
Drawing  Pen  (B),  above. 

PENAHIA.  In  Koman  antiquity,  a  atore- 
rooni ;  or,  as  some  modem  writers  think,  a  Bmall 
and  unimportant  sleeping  room  opening  on  a 
court, 

PBNCIZi.  A.  A  small  brush  for  writing  or 
painting,  such  as,  in  European  countries,  are 
madeof  camel's-hair,  sable  fur,  and  the  like,  and, 
in  the  East,  of  different  vegetable  fibres. 

B  ,  A  piece  of  lead,  plumbago,  chalk,  or  other 
somewhat  hard  substance,  by  which  a  mark  can 
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Pbndant:  Window  Hkadcdt  into  Rbskmblanci 
or  Two  Abches,   tmn  Pehdaht  ihbtbu)  op 

MCLtlOK. 

be  made,  whether  eet  in  a  wooden  case  or  a  metal 
holder,  or  not. 

PUNCH,  (v.  t.).  A.  To  produce  or  describe 
(as  a  line)  with  a  pencil. 

B.  To  paint,  or  otherwise  embellish,  by  means 
of  a  pencil ;  thus,  joints  ia  brickwork  are  often 
pencilled  in  white. 

PEND.  In  Scotland,  an  arched  roof  of  ma- 
sonry, not  groined ;  hence,  a  vaulted  or  arched 
passage  through  a  block  of  buildings.  In  the 
latter  sense  sometimes  in    the  plural,  as  the 

PHNDAUT;  pendent,  a.  Anciently, 
a  pendentive. 

B.  A  fixed  hanging  ornament,  frequently 
richly  sculptured ;  usually  the  projecting  lower 
end  of  a  member  or  a  piece  of  construction,  as 
the  bottom  of  a  newel  below  a  ceiling,  or  the 


bottom  of  a  keystone,  or 
the  end  of  a  post  of  a 
roof  truss  extended  be- 
low the  tie  beam. 

C.  A  banging  orna- 
mental object  of  any 
sort;  applied  loosely  to 
hanging  lamps  and  lan- 
terns (see  also  Corona), 
votive  offerings  in 
churches,  and  the  like. 
A. 


A  piece  of  masonry  c 

struction  for  filling  in 

the    space    in    the    re-  )^ 

entrant    angle    of    two 

walls,  banning  with  a     ^"^^triL  "'na^Ntr 

pomt  or  line  at  the  bot;        thb    Se»bnth'» 

tom,  and  forming  a  con-        Chapei.,   Westmin- 

..  „  1  stbr:   a.d.  1510. 

tmuouB,    more    or    less 

triangular  surface  sloping  or  curving  outward 

as  it  rises,  until  it  ends  at  the  top  in  an  arc 


of  a  horizontal  circle  or  a  strai^t  line,  in  order 
that  a  square  or  polygonal  room  may  be  covered 
by  a  cupula  of  circular  plan  or  having  more 
sidea  than  the  room.    The  simplest  and  typical 
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fbrm  is  the  Byiantine,  or  spherical,  pendentive. 
Fig.  I,  the  surface  of  which  is  part  of  a  sphere 


;  PBNDBNTIVB 

whose  diameter  is  toe  diagonal  of  the  square 
to  be  covered.     This  half  square,  or  cupola,  Ib 

supposed  to  be  intersected 
by  four  equal  barrel  vaults 
whose  diameter  or  chord  is 
the  sid^  of  the  square,  or  by 
four  vertical  planes,  and  by 
a  horizontal  plane  tangent 
to  the  tops  of  the  resulting 
semicircles.  What  is  then 
left  of  the   surface  of  the 

fphere  makes  the  surface  of 
5ur  pendentivea,  intended  to 
carry'a  smaller  cupola  whose 
diameter  is  that  of  me  square 
to  be  covered.  Fig.  2.  As 
the  pendentive  is  most  com- 
monly built  in  the  spandrels  of  large  arches, 
which  pierce  the  walls  of  the  room  to  be  cov- 
ered, so  it  quite  commonly  starts  at  a  point 
above  the  springing  line  of  its  supporting  arches, 
in  which  case  its  surface  is  part  of  a  sphere 
whose  diameter  is  greater  than  the  diagonal  of 
the  square.  It  may  also  start  from  a  line  or  a 
small  circular  arc,  instead  of  a  point,  the  cor- 
ners of  the  square  being  cut  off,  as  often  occurs 
in  Renaissance  buildings,  the  diameter  of  the 
sphere  being  then  less  than  the  diagonal  of  the 
square. 

It  is  evident  that  by  means  of  spherical  pen- 
denrtives  a  dome  may  cover  not  only  a  square, 


Rbndentivk, 
Fio.  2. 


Pbndbntive,  Fig.  5. 

but  a  triangle  or  a  polygon  of  any  number  of 
ddes,  or  a  rectangle,  and  examples  of  hexago- 
nal, octagonal,  and  sixteen  sided  occur.  There 
is  a  peculiar  form.  Fig.  5,  in  the  baths  of  Cara- 
calla,  Rome,  in  the  angles  of  an  octagon,  fsiced 
with  brick,  and  doubtless  once  plastered  over  or 
covered  with  marble.  It  starts  with  two  straight 
lines,  at  an  angle  of  135^,  which,  as  they  rise  to 
describe  the  surface,  become  curved,  obliterate 
the  angle,  and  merge  into  an  arc  of  45^  at  the 
top.  In  the  case  of  a  rectangle  which  is  not 
a  square  there  are  two  methods  of  forming  the 
pendentive.  In  the  first.  Fig.  Q,  the  intersect- 
ing vaults  are  in  pairs  of  different  diameters, 
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and  the  pendentives  are  run  together  above  the 
ridges  of  the  smaller  vaults,  and  continued  so 
up  to  the  level  of  the  ridge 
of  the  larger,  the  diame- 
ter of  the  covering  dome 
being  then  that  of  the 
smaller.  In  the  second, 
the  side,  or  narrower, 
vaults  are  stilted  so  that 
their  crowns  are  level  with 
those  of  the  main,  or 
larger.  The  origin  of  the 
pendentive  which  we  call 
Byzantine  is  not  clear. 
There  are  apparently  one 
or  two  Roman  examples 
of  it,  as  in  the  temple  of 
Minerva  Medica,  Rome; 
but  it  is  quite  certain  that  its  general  use  occurs 
first  in  the  early  Christian  arphitecture  of  the 
East,  whence  it  spread  to  the  West.  It  la  veiy 
rarely  found  in  the  Gothic  period,  but  is  com- 
mon in  the  Renaissance.  For  a  fuller  discus- 
sion of  the  forms  see  Sir  Gilbert  Scott's  Leo- 
lures  on  Medieval 
Architecture^  Vol. 
II.,  and  VioUet-le- 
Duc's  Dictionnaire 
RaisonnL 

B,  Less  accurate- 
ly, any  device  for 
making  the  transi- 
tion, internally,  from 
the  comer  of  a  square 
or  polygon    to    a 


'^^ ^^ 


Pendbntivb^ 
FiQ.  6. 


PBNDBNTIVB,  FlO.  7. 


straight  line  above  across  the  angle,  in  order  to 
carry  an  octagonal  vault  or  a  spire,  or  as  pre- 
paratory to  a  circle  which  shall  carry  a  dome. 
The  forms  are  various,  and  will  be  best  under- 
stood if  arranged  as  far  as  practicable  in  geo- 
metrical order. 


PBNDBNTIVB,  FlO.  8. 

A  lintel,  or  several  lintels,  laid  acroBS  the  an- 
gle, Figs.  7,  8.     Common  in  tombs  in  India^ 

00 


PENDENTIVB 
fonning  an  octagon,  aunnounted  bj  a  Bbct«en- 
aided  polygon,  vhich  carriea  a  cone. 
Corbel 
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PaNDEHTTVB.  FlO.  9. 

at  Latakieh,  canyjng  t 
Syrie  Centrale,  Vol.  I,  p. 


Fig.  9.  Common  in 
Eogland  as  the  sup- 
port of  the  four  non- 
cardinal  sides  of  a 
square  tower  which 
has  to  cany  a  spire. 
A  solid  with  a 
plane  aurfac*,  Fig. 
ID,  part  of  an  in- 
Terted  pyi'amid.  An 
early,  example  occurs 
dome.      (De  Vogii^ 


PKHDKHTrTK,   PtO.   IT. 


Pendbhtivb,  Fio.  18. 


Fig.  13  is  a  part  of  a  cone,  fan-shaped,  spheri- 
cal, or  spheroidal    Fig.  14,  domical,  S.  Julia, 
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PXHDBHTTVB,   Pia  13. 


A  solid  with  a  cy/mdcica/ surface,  Fig.  II, 
Spoleto. 

A  solid  with  a  oont'cof  surface.   Fig.  12  shows 


Bresda.  Fig.  15,  domical,  theoretically  a  vari- 
ation on  the  preceding  made  by  carrying  up 
the  w^ls  until  they  interaect  the  half  dome, 
but  really  an  earlier  form.     Fig.  16,  with  a. 
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the  half  of  8  right  cone.     Very  common    in 
French  Romanesque,  and  known  as  a  trompe. 
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segmental  dome.  Fig.  17,  fan-shaped,  from 
Limburg  Abbey.  The  form,  starting  from  a 
point,  is  common  in  French  Romanesque. 
Fig.  18,  cell-shaped,  developed  from  Fig.  14. 
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Fig.  19,  a  transitiooal 
form,  beginning  at  the 
spring  aa  a  conical, 
and  passing  into  a 
domical  Burl'ace.  It  is 
quite  common  in 
French  Romanesque. 
Fig.  20,  a  barrel  vault 
A  Byeantine  form. 
Common  in  Saracenic 


architecture,  but  the  construction  is  obscured 
by  stalactites  or  honeycomb  ornamentation. 
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Arches,  simple  or  compound,  generaUy  called 
aquinches.  Fig.  21  is  a  common  arch,  whose 
soffit  is  m/lijidrical.  Fig.  22  shows  a  aplayed 
arch,  whose  softit  is  a  conical  surface.  Fig.  23, 
an  arch  whose  soffit  has  an  elliptical  curve  on  one 
face  and  a  circular  on  the  other,  the  ridge  being 
level,  and  the  surface  of  soffit  ccmoidal.  Fig.  24, 
Aseriesof  chamferedor  mouldedarches.    Fig.  25 
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is  from  a  tomb  at  Old  Delhi,  India.      Fig.  26, 
segmental  arches,  with  splayed  or  conical  soffits. 
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OompoLiml  forms:  Fig.  27  is  a  eonical,  fan-      Stanton  Han-ourt,  England.     Fig.  20  is  a  Taii- 
shapetl  vault,  with  an  arcb  in  front  of  it.     Fig.      shaped  form,  spheroidal,  with  a  equinch  above 


section   i 
Pkudbntivb,  Fiq.  27. 
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Pbhdkhtive,  Fio.  28. 

26  is  the  half  of  a  cloistered  vault  with  an  arch 
in  froDt  of  it;   from  the  abbot's  kitchen   at 


Pkhdkntivk,  Fio,  30. 

it ;  Spanish,  Gothic.      Fig.  30,  a  combination 
of  cylindrical,  arched,  and  conical. 

—  Charles  Baboock. 
PEMDBN- 
TIVBBRACK- 
Xiniia  ;  COR- 
BBLLING. 
Corbelling  in  the 
general  form  of, 
and  discharging 
the  office  of,  a 
pendentive.  The 
tenn  is  extended 
to  include  the 
apparent  con- 
struction, com- 
mon in  Moorish 
and  other  Mo- 
hammedan 
styles.  (Com- 
pare Honeycomb 
Work ;  Stalac- 
tite Work.) 


Pendbntitb  Brackbtino  :  Con- 

JBCTURAL     ReBIUBATION     OF 

Roor  or  AN  Assyrian  Cdpo- 
LA,  THE  Forms  suoaESTBD 
BT  Moslem  Wore. 
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PENDICE.     Same  as  Pentice. 

PI2NETRALIA  (pi.  n.).  The  innermost 
parts  of  a  building,  as  the  inner  chambers ; 
hence,  in  particular,  a  sanctuary ;  especially  in 
Eoman  dwellings,  the  private  chapel  or  sacred 
chamber  in  which  the  penates  of  a  household 
were  enshrined. 

PBNITBNTIARY.  A.  A  place  for  the 
performance  of  penance ;  a  small  building  in  a 
monastic  or  conventual  establishment  in  which 
a  penitent  confined  himself  or  was  confined. 
That  part  of  a  church  to  which  penitents  were 
committed  during  the  service. 

B,  A  prison  in  which  convicts  are  confined 
for  punishment  or  reformation  (see  Prison). 

PENNETHORNE,  SIR  JAMES ;  archi- 
tect; b.  1801;  d.  Sept.  1,  1871. 

He  was  a  nephew  of  Sir  John  Nash  (see 
Nash,  J.),  and  studied  also  with  A.  Pugin  (see 
Pugin,  Augustus).  He  visited  France  and  Italy. 
In  1832  he  was  employed  by  the  commissioners 
of  metropolitan  improvements  (London)  to 
devise  plans  for  New  Oxfonl  Street,  Kensington 
Palace  gardens,  Victoria,  Kennington  and  Batter- 
sea  parks,  the  Chelsea  embankment,  etc.  He 
built  in  London  the  Museum  of  Economic  Geol- 
ogy, the  Stationery  Office,  Westminster,  the  west 
wing  of  Somerset  House,  and  made  many  improve- 
ments in  Buckingham  Palace.  His  most  notable 
work  is  the  building  for  the  University  of  London. 

Stephen-Lee,  Dictionary  of  National  Biography. 

PENNETHORNE,  JOHN;  architect;  b. 
Jan.  4,  1808;  d.  Jan.  20,  1888. 

A  younger  brother  of  Sir  James  Pennethome 
(see  Pennethorne,  James).  In  1830  he  made  a 
journey  through  Europe  to  Egypt.  He  was  the 
first  to  observe  the  curvature  and  optical  refine- 
ments of  the  Parthenon ;  and  he  also  observed 
the  curvatures  of  the  temple  of  Medinet  Haboo 
in  Egypt.  In  1844  he  published  privately  a 
pamphlet  entitled  Tlie  Elements  and  Mathe- 
matical Principles  of  tJie  Greek  Architects 
and  Artists,  in  which  he  set  forth  a  theory  of 
optical  corrections.  Mr.  F.  C.  Penrose  contin- 
ue<l  these  investigations  in  1846,  and  published 
his  Principles  of  Athenian  Architecture  in 
1851  (1  vol.  folio).  Pennethome's  great  work  on 
The  Geometry  and  Optics  of  Ancient  Archi- 
tecture was  not  published  until  1878.  He  pub- 
lished also  a  paper  in  the  Transactions  of  the 
Royal  Institute  of  British  Architects  (1878- 
1879)  on  TTie  Connection  between  Ancient  Art 
and  the  Ancient  Geometry, 

Stephen-Lee,  Dictionary  of  National  Biography, 

FENN  PIT.  In  Great  Britain,  a  primitive 
dwelling  under  ground  or  nearly  so ;  the  pit  ex- 
cavated for  the  purpose  being  roofed  at  the  level 
of  the  surface  or,  later,  somewhat  above.  ( Addy . ) 
(See  Pit  Dwelling.) 

PENTAST7LE.  Consisting  of  five  col- 
umns, or  having  a  row  of  five  columns  in  front ; 
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said  of  a  portico  or  of  a  building.  (See  Colum- 
nar Architecture.) 

FENTASTYliOS.  A  pentastyle  building. 
The  term  is  modern,  made  up  to  correspond  with 
hexastylos,  octastylos,  etc. 

PENTHOUSE.  A.  Primarily,  a  roof  of 
only  one  slope ;  hence,  by  extension,  — 

B,  A  small  building  or  shed  with  such  a 
roof.  In  modem  times  used  attributively,  as  a 
penthouse  roof.     Sometimes  written  Penhouse. 

FENTICE.  Same  as  Penthouse;  written 
also  Pendice,  Pentise. 

FEPERINO.  A  volcanic  conglomerate  of 
ashes  and  gravel  found  in  considerable  quanti- 
ties in  the  Alban  Hills,  near  Rome,  and  much 
used  in  and  near  Rome  in  ancient  and  modem 
times.  The  name  is  given  to  other  conglomer- 
ates found  elsewhere  in  Italy ;  as  it  is  suggested 
by  the  resemblance  of  the  black  spots  to  pepper- 
corns. 

FERAC.     (See  Duperac,  Etienue.) 

PERCENTAGE  CONTRACT.  A  contract 
in  which  the  builder  binds  himself  to  furnish 
material  and  labour  at  market  rates  in  the  con- 
struction of  a  building  according  to  plans  and 
specifications,  his  remuneration  being  strictly 
confined  to  a  stipulated  percentage  on  the 
value  of  such  labour  and  material.  The  main 
theory  of  such  a  contract  is  to  give  to  the 
designer  a  more  complete  control  over  the  work 
from  day  to  day.     (Compare  Day's  Work.) 

PERCIER,  CHARLES ;  architect ;  b.  Aug. 
22,  1764;  d.  Sept.  5,  1838. 

Percier  was  a  pupil  of  Antoine  Francois 
Peyre  (see  Peyre,  A.  F.),  in  whose  atelier  his 
association  with  Pierre  Fontaine  (see  Fontaine) 
began.  He  was  employed  also  by  Chalgrin 
(see  Chalgrin)  and  Pierre  Paris  (see  Paris,  P.  A.). 
In  1786  he  won  the  Premier  Grand  Prix  de 
Rome  in  architecture.  He  supported  himself 
during  the  Revolution  by  designing  furniture 
and  decorations,  introducing  antique  motives 
from  Rome  and  Pompeii.  This  may  be  thought 
the  beginning  of  the  so-called  style  empire, 
popular  throughout  Europe  in  the  early  years  of 
this  century.  In  1794  Percier  and  Fontaine, 
acting  together,  replaced  Pierre  Paris  in  the 
direction  of  the  decoration  of  the  Opera  in  Paris. 
Between  1802  and  1812  they  had  charge  of  the 
Louvre  and  Tuileries.  They  restored  the  colon- 
nade of  the  Louvre  (see  Perrault,  Claude),  and 
completed  the  upper  story  of  the  buildings  on 
the  court.  At  the  Tuileries  they  constructed 
the  chapel  and  theatre,  and  the  buildings  adja- 
cent to  the  Pavilion  Marsan  in  the  newly 
opened  Rue  de  Rivoli.  They  designed  the  Arc 
de  Triomphe  du  Carrousel,  and  the  great  stair- 
way of  the  Museum  of  the  Louvre  which  was 
removed  by  Napoleon  III.  They  designed 
residences  in  Antwerp,  Brussels,  Venice,  Flor- 
ence, and  Rome.  Percier  retired  from  the 
association  with  Fontaine  in  1814.     He  pub- 
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lished  ResiaunUion  de  la  Colonne  Trajane 
(17S8),  and,  in  association  with  FontaiDe, 
Palais,  ItfaUona  et  autrea  Mtjices  de  R<nne 
Moderne  (PariB,  1802,  folio) ;  Recueil  de 
dfeoratioJia  execiUies  dans  Figlise  Notre- 
Dame   et  an  Champa-de-Mars  (Paris,  1807, 


1  Tol.  folio) ;  Ckoix  des  plus  cfUbres  Maiaons  de 
plaiaance  de  Rome  et  de  ses  eneirons  (1809- 
1813,  grand  folio);  Recueil  des  d4coraliona 
ijit4rienrs  (P&ris,  1812);  etc. 

Nouvelle  biographie  ginirale ;  Lance,  Diction- 

PBRCLOSB.     Same  as  Parcloae. 


PEBISTEBIUM 

FBROAMSHS  ARUUITUCTUKE.  That 
of  Pergamum  or  Pergamon,  a  city  of  Mysia  in 
Asia  Minor,  an  important  centre  of  Greek 
civilization  and  art  after  the  time  of  Alexander. 
(See  Grecian  Architecture.) 

FEROOI-A;  FEROOLO.  A  sort  of  arbour, 
common  in  formal  Italian  gardens  or  on  ter- 
races connectetl  with  Italian  villaa ;  formed  of 
a  horizontal  ti'ellis,  vine-covered,  and  supported 
b;  columns  of  atone  or  poeta  of  wood.  A  plat- 
form or  balcony  bo  protected.  The  Latin  form, 
pergula,  ia  sometimes  used  in  English  for  Euch 
an  arbour. 

FBRGUIlA.    In  Latin,  a  particu- 
lar member  of  a  larger  building,  espe- 

•  cially  of  a  house,  as  to  the  nature  of 
S  which  modem  writers  differ.  Mau's 
I  Pompeii  and  Pauly'a  Real-Encyclo- 
3  pedie,  make  it  an  upper  and  slighter 
I  conatmction,  a  balcony,  bay  window, 
f  or  light  wooden  galleiy ;  especially 
I"    the  upper  atory  of  a  ahop,  aa  in  Pom- 

5  peii,  where  the  email  shops  enclosed 

•  within  the  insula  (see  Insula),  have 
i  ^  often  upper  floors  connected  with 
Ij:  ■Z  them ;  much  as,  in  Paris,  the  ahop- 
C  I  keeper's  family  live  in  the  Entresol. 
o  ^  By  exteneion,  a  shop  in  either  aense, 

_       5  I     for  selling  or  working ;  a  Bottega  or 
I      ml.    Studio. — R.  S. 
S.    %  I         FEKIBOIAS.      In  Greek  archi- 
tecture, a  wall  enclosing  coEaecrated 
grounds,  generally  in  connection  with 
a  temple.    The  area  so  enclosed.    In 
the  Middle  Ages,  the  wall  enclDsing 
the  choir,  the  atrium,  or  any  other 
aacred  place  ;  or  the  other  walls  sur- 
_  .     rounding  the  precinct  about  a  church, 
"    ^  g     and  forming  the  outmost  bounda  al- 
lowed for  rettige  or  aanctuary. 

FERICOLI,      inCCOLb      DEI. 
g   E  I     (See  Tribolo.) 

^  jl  I        FERICROMOS.       The    narrow 
paaaage  around    the    exterior   of  a 
i     peripteral  building  behind  the  envel- 
3     Oping  columns.     (See  Peripteral.) 
I  PBHUTO    DHL    VAOA.       (See 

^     Buonaccorsi  Pierioo.) 
s         FISRIFTEIIAL      (adj.).        Smt- 

•  rounded  by  a  aingle  range  of  columns. 

6  Stud  of  a  building,  especially  a  tem- 
^     pie.      (See  Columnar  Architecture.) 

PERIFTEROS.       A    peripteral 
building  (Vitruvius). 

PBRISTAIiITH.  A  circle  or 
cincture  of  upright  stones,  surrounding  a  burial 
mound  or  barrow, 

PERI8TELB.  One  of  the  monolithic  up- 
right stones  in  a  peristalith. 

PBRIBTBRIUBI.  The  inner  or  second 
ciborium ;  the  Greek  term  for  a  hanging  taber- 
nacle.—C.  C. 
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PHEISTYLAB 

PBRISTTItAR  (a^).).     Surrounded  by  col- 
umna  ;  having,  or  pertaining  to,  a  peristyle. 

PERISTTIiB.  A  range 
or  ranges  of  roof  support- 
ing columns  enveloping  the 
exterior  of  a  building,  as 
of  a  peripteral  temple  ;  or 
surrounding  an  internal 
court  of  a  building,  as  in 
the  Peristylium  of  a  Greek 
or  Roman  house ;  or  form- 
ing  a  covered  ambulatory 
or  open  screen  around  any 
large  open  space,  partly  or 
wholly  encloeing  it  Also, 
by  extension,  the  space  so 
enclosed.  (See  Columnar 
Architecture.) 

PBRISTTI.IUM; 
PIIRIBTn>nBI.  Same 
as  Peristyle ;  the  original 
Latin  vord  taken  directly 
fix>m  the  Greek.  By  famil- 
iar extension  in  Latin  writ- 
ing, the  enclosed  garden  of 


PBBPBNDICULAR 
keeping  the  vertical  Joints  over  one  another  in 
the  alternate  courses.     This  use,  however,  seems 
to  be  derived  from  per- 
pendicidar. 

B.  A  vertical  joint  in 
masonry ;  eapecially  in 
brickworli,  in  which,  when 
of  good  workmanship,  these 
joints  are  supposed  to  make 
regular  lines  perpendicular 
to  the  beds. 

PBRFBITD I  CtTL  AR 
ARCHTFECTURB.  That 
English  style  which  is  char- 
acterized by  perpendicular 
lines  in  the  common  use  of 
that  term,  more  strictly,  of 
vertical  lines.  The  term 
was  iutroduced  by  Thomas 
Rickman  for  that  style  of 
English  Gothic  architec- 
ture which  is  characterized 
by  window  traceiy  having 
straight  stone  muUions, 
carried  vertically  not  only 


a  large  Roman  house,  form-    Pbbpbndicumr  ARCHrrBcrnRi:   Eaehkbt    in  the  lower  parts  of  t 
ing  a  court  wholly  or  partly        1351,  window,  and  dividmg  the 

Burrouniled    by    occupied  lights  one  from  the  other, 

buildings,  and  having  a  colonnade  on  at  least  I  but  in  the  decorated,  traceried  top  itself.    The 
style  may  be  considered  to  begin  in  1370,  and  it 
r  wholly   disap- 


three  aides. 

Rhodiao  Pert- 
atyllum.  According 
to  Vitruvius,  one  in 
which  one  side  is 
higher  than  the 
others.  This  form 
b  supposed  by  some 
to  imply  a  second 
story  colonnade  on 
that  aide,  the  upper 
Btoiy  corresponding 
to  the  second  story 
of  rooms. 

PBRPdlD.  (Evi- 
dently derived  from 
the  French  par- 
paing.)  A.  A 
throughstoi 


passing 
through  the  whole 
thickness  of  a  wall 
and  showing  on  both 
sides  thereof,  espe- 
cially in  a  wall  of 
squared  stones  or 
ashlar.  A  perpend 
wall  ia  a  wall  com- 
posed entirely  of  such 
atones.  Keeping  the 
perpend  is  a  phrase 
formerly  used  by 
masons,  referring  to 


pears  so  long  as 
Gothic  influence  ap- 
pears in  EngUsh 
architecture,  which  is 
until  a  very  late 
period.  (See  Eng- 
land, Architecture 
of.)  — KS. 

PERPENDICU- 
LAR, REBTOR- 
mO  TO  THE.  The 
act  of  correcting  a 
building,  or  part  of  a 
building,  which  is  out 
of  plumb,  as  in  a  wall 
or  pier,  a  tower  or 
spire.  This  is  accom- 
plished in  various 
ways,  according  to 
the  peculiar  condi- 
tions of  the  case :  by 
the  distributed  press- 
ure of  heavy  balks 
of  timber  applied  in 
the  form  of  props  or 
struts  against  the 
affected  wait  or  pier, 
and  bearing  at  bot- 
tom against  immov- 
able points  and 
actuated     by    jack- 


PERRAULT 

screws ;  or  by  pulling  it  into  place  by  the  use 
cf  turn-buckleB  in  heavy  iron  rods  or  bolts ;  or 
by  the  driving  in  of  steel  weilges  in  the  joints  of 
the  masonry  ;  or  by  iron  rods  put  in  place  when 
very  hot  ami  exerting  a  drawing  power  by 
contTB«tioD  while  cooling;  or  by  a  combination 
of  these  devices. 

PERRACIiT,  CIiAtTDB  ;  physician  and 
architect ;  b.  1613  (at  Paris)  ;  d.  Oct.  9,  1688. 

Claude  Perrault  was  a  mathematician,  scien- 
tist, and  practising  physician,  who  acquired  a 
taste  for  architecture.  In  1664  Louis  XIV. 
undertook  the  construction  of  the  eastern  Cw^'ade 
of  the  quadrangle  of  the  Louvre  (Paris).    The 


PBBBONET 
PERRilAL,  JBAIT  (JEHAIT  DB  PARIS}  ; 

b.  1463  ;  d.  about  1529. 

As  early  as  1 486  he  resided  at  Lyons,  France. 
March  25,  1493,  he  commenced  the  church  of 
the  Cordeliers  in  that  city,  and  in  the  same 
year  was  charged  with  the  restoration  of  the 
arches  of  the  Pont  dn  Rhdiie  at  Lyons.  In 
1494  he  accompanied  the  expedition  of  Charles 
VIIL  into  Italy.  In  1499  he  was  coiitrO- 
leitj-  ghiiral  des  bdtimejits  of  the  city  of 
Lyons.  For  Anne,  queen  of  Louis  XII.,  he 
designed  the  minument  of  Francis  II., 
Duke  of  Brittany,  for  the  catheilral  of 
Nantes,  which  was  executed  by  Michel  Co- 
lombe  (see  Colombe,  M.),  1502-1556.  In 
1505  be  was  commissioned  by  Marguerite 
d'Autriche  to  make  the  plans  of  the  monas- 
tery and  church  of  Brou  at  Bourg-en-Bresse 
(Eure-et- Loire),  and  in    1510  van  made  con- 


caDcrl  hi 


oslyiBt 


■jesigns  made  by  Levau  (aee  Levau)  not  being 
acceptable,  a  st'herne  was  elaborated  by  Bernini 
(see  Bernini),  which  was  begun  Oct.  1 T, 
1665,  and  soon  afterward  abandoned.  Before 
the  arrival  of  Bernini,  Perrault  hail  presentetl  a 
plan  for  the  buiUling,  which  was  rejected  at  the 
time  ;  but  this  was  presented  again  in  1667  and 
aci-epted.  This  building,  forming  the  eastern 
side  of  the  great  court,  and  having  on  its  outer 
face  the  famous  colonnade  of  the  Louvre,  was 
<>omplcted  in  1674.  The  southern  fa^e  (the 
river  facade)  was  also  built  by  Perrault.  These 
buildings  were  not  actually  roofed  over  until 
1755.     (See  Gabriel,  J.  A.) 

Lance.    Diclii'imntrf ;    Bauchal,   Diftlonnnlrr ; 
Abbe  Lambert,  HiHoire  dn  Rigne  de  Louii  XIV. 


trdlfiir  of  the  works.  In  1513  he  was  replaced 
at  Brou  by  the  Flemish  architect,  Van  Boghem. 

Charvi't,  Lyo'ti  Artistique.,  Kolir-et  biografh- 
iqurs;  Cliarvet, ■/eon  Ferreat;  Dupasquier,  Xotre 
Dame  df  lima. 

PERHOK.  A  flight  of  steps,  including  plat- 
form and  parapet,  forming  approach,  as  to  the 
entrance  duor  of  a  house  or  public  hall ;  usu- 
ally out  of  doors,  but  occasionally  in  an  outer 
vestihnle,  or  the  like.     (Compare  Stoop.) 

PERRONirr  (PBROMBT),  JBAM  RO- 
DOIiPHB ;  engineer  and  architect ;  b.  Oct.  8, 
1708  (at  Surcsnes,  France) ;  d.  Feb.  20,  1794. 

He  was  educated  as  a  military  engineer,  but 

abandoned  this  profession  for  architecture.     In 

1745  he  rebuilt  the  choir  and  spire  of  the  cathe- 
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A  Bpecimen   of    MtiRlem  arcliitecture  in    that  in  riclilj'  coloured  ejianiell^il  eartlieiiware  tiles:  a 

country.    Cuurtyanl  of   tbr   pvat  Miwujue  of  Te-  maiiufnctiire  in  wblcL  the  I'ersians  have  alwaja 

lienn,  which  dnteH  from  ilie  fixtefnth  century  of  excelled. 
the  Christian  era.    The  decoration  ia  almost  wholly 


PBRSBPOLITAN  ARCHITECTURE 

dnd  of  AleiKjon  (France),  which  had  been  de- 
stroyed by  fire  in  1744.  In  1747  he  was  made 
director  of  the  jScole  des  Fonts  et  Chaus84eSy 
Paris,  founded  in  that  year.  In  1748  he  began 
with  Hippeau  the  great  bridge  at  Orleans, 
France.  In  1763  he  replaced  Hippeau  at  his 
death  as  premier  ing^nieur  du  roi.  He  de- 
signed the  bridge  at  Nantes  in  1764,  the  bridge 
at  Nogent-sur-Seine  in  1766,  the  bridge  at 
Neuilly  (Paris)  in  1768,  and  the  Pont  Louis 
XVI.  (now  Pont  de  la  Concorde)  in  1786. 
Perronet  held  the  office  of  inspecteur  g4n4ral 
et  premier  ing^nieur  des  ponts  et  chaussees  du 
royaume.  He  published  Description  des  pro- 
jets  de  la  construc- 
tion des  ponts  de 
Neuilly,  de  Nantes, 
^OrUans  et  autres, 
etc.  (Paris,  1782- 
1783,  2  vols,  folio; 
supplement,  1  vol. 
folio,  Paris,  1789.) 

Bauchal,       Diction- 
naire. 


PERSIAN  ARCHITECTURE 

Khan,  do  not  alter  the  national  character  of 
the  Persian  Mohammedan  art.  (For  these  sub- 
jects see,  in  the  following  order,  Persian  Archi- 
tecture, Part  I. ;  Parthian  Architecture ;  Persian 
Architecture,  Part  II. ;    Persian  Architecture, 

Part  III.) 

PERSIAN  ARGHTTECTURB ;  Fart  L 
The  origin  of  the  architecture  of  Persia  must 
be  sought  for  in  that  of  the  two  countries  con- 
quered by  her,  viz.,  Babylon  and  Media.  From 
the  former  she  derived  the  raised  platform,  or 
terrace,  on  which  her  palaces  were  built,  —  the 
broad  flights  of  steps  which  led  up  to  them  and 
to  her  palaces,  —  and  the  winged  bulls  which 


ARCHITE 

{See    Persian 
tecture.) 


Archi- 


TBCTURE  OF.    (See 
Persian  Architecture.) 


1.  That 
of  the  lands  included 
in  the  modem  king- 
dom of  Persia,  and 
those  immediately  ad- 
joining which  have  re-  ,, ,  ■»•-—-—— —-'^^-^^^^i^^^^;^/,^^^£ 
<»ived    and    retained    Pbrsiah  ABCHrrscTURB,  Pabt  I. :  Platfo&ms  and  Palaces  at  Psbsbpolis. 

Persian    artistic    influ-  Th«  white  sorface  is  that  of  the  pl»tform8. 

«nce.      Thus,  although    a  Landing  of  stairs  from  town  to  platform.        F,  O,  H  supposed  royal  dwellings  (/*  generally 
■fKtA     rrpAsf     oTnT^irA    e\f    ^  Propvloea  on  the  flrst  platoao.  called  House  of  Darius). 

ine   great   empire  oi    ^  cistem.  /  Gateway 

C/yrUS       reached       the    i^  stairs  leading  to  second  plateau.  K  Gateway. 

-./    1..  'i.   ^  A.    ^  So^alled  hypostyle  hall  of  Xerxes.  L   Unknown  ruin. 

Mediterranean,   it   left  m  Throne  room,  caUed  haU  of  100  columns. 

but   little   impression 


upon  the  architecture  of  Asia  Minor  and 
Syria ;  while  within  the  boundaries  of  mod- 
'Cm  Persia  that  influence  is  still  easy  to 
study,  and  to  judge,  at  least  in  part.  Archi- 
tecturally, Persia  may  be  considered  under  (1) 
the  rule  of  Darius,  Xerxes,  and  their  succes- 
sors, about  500  to  334  b.c.  ;  (2)  the  rule  of 
Alexander  and  his  successors,  beginning  334, 
an  epoch  not  identified  with  known  buildings 
of  importance  in  this  region ;  (3)  the  Parthian 
rule  in  the  second  and  third  centuries  a.d.  ; 
^4)  the  kingdom  of  the  Sassanians,  226  a.d. 
until  the  Moslem  conquest;  (5)  the  Moslem 
rule,  resulting  about  the  ninth  century  in  an  in- 
dependent Mohammedan  kingdom.  The  later 
conquests,  as  by  the  Sejjuks  and  by  Jenghis 

105 


flanked  the  portals  of  her  Propylon.  To  the 
Medes  she  owed  her  porticoes  and  halls  of  col- 
umns. Media  being. a  country  abounding  in 
timber,  the  supports  of  her  peristyles  and  halls 
were  all  in  -that  material,  protected  and  deco- 
rated with  plates  of  the  precious  metals  in  thin 
laminae  (Polybius).  These  columns  in  Persia 
were  copied  in  stone.  The  Persian  column, 
twelve  or  more  diameters  in  height,  is  a  copy 
of  a  wooden  and  not  a  stone  support,  and  the 
rich  decoration  of  the  campaniform  base  and 
the  capitals  with  their  vertical  volutes  on  each 
side  suggest  a  metallic  origin.^     The  bracket 

1  In  his  report  on  the  investigations  at  Assos 
1881,  Mr.  T.  Thacher  Clarke  observes,  p.  120  : 
^*  The  proceeding  of  the  Phcenician  artisan  was  to 
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capital  may  also  have  been  derived  from  the 
Medes,  but  its  further  derelopmeDt  into  the 
heads,  or,  more  properly  speaking,  the  torsi  of 
bulls  and  griffins,  is  probably  owing  to  the  in- 
fluence of  Babylonian  or  Chaldean  art,  if  indeed 
the  Chaldean  sculptor  may  not  be  looked  upon 
as  the  artist  who  carved  the  wingeil  bulls  of 
the  propylon  and  the  rich  balustrades  of  the 
flights  of  stairs. 

The  earliest  Persian  palace  \a  the  one  built 
at  Pasargadae,  by  Cyrus,  which  consisted,  ac- 
cording to  Flandin  and  Coste,  of  a  porticus, 
i.e.  a  building  with  its  roof  supported  by  rows 
of  columns,  and,  at  each  angle,  a  small  cham- 
ber enclosed  with  walls  which  formed  the  anUe 
of  the  entrance  porticoes.  This  type  of  build- 
ing may  have  been  the  "stoa"  referred  to  by 
Polybius. 

A  second  Persian  work  is  the  Takht-i-Solei- 
man  (throne  of  Solomon),  also  at  Pasargadse, 
an  inunense  platform  with  a  frontage  of  730 
feet,  evidently  built  in  imitation  of  Babylonian 
work,  but  executed  in  stone  with  an  external 
wall  of  fine  ashlar  masonry  with  drafted  joints. 
Portions  of  the  wall  still  rise  to  the  height  of 
38  feet,  some  of  the  stones  being  13  feet  long, 
and  the  courses  3  feet  high.  This  platform  is 
considered  to  be  the  terrace  on  which  a  palace 
was  intended  to  be  erected,  but  of  which  there 
are  no  traces  to  suggest  that  it  was  even  com- 
menced. It  is  the  earliest  example  known  of 
regular  drafted  masonry,  and  may  have  sug- 
gested that  type  of  architectural  embellishment 
which  forms  the  chief  characteristic  of  the  sub- 
structure of  Herod's  temple  at  Jerusalem.  (See 
Syria,  Architecture  of.) 

From  these  we  pass  to  the  more  developed 
examples  at  Persepolis  and  Susa,  where,  in  the 
palaces  of  Darius  and  Xerxes,  and  in  the  apa- 
dana,  or  great  reception  hall,  of  the  latter 
monarch,  we  find  the  masterpieces  of  Persian 
architecture.  The  palaces  at  Persepolis  were 
built  on  an  immense  platform  at  the  foot  of  a 
high  range  of  rocky  hills,  consisting  of  the  natu- 
ral rock  at  the  back,  but  on  the  west  and  south 
sides  built  in  blocks  of  stone  of  various  sizes, 
not  laid  in  horizontal  courses,  but  fitted  to  one 
another  with  the  greatest  accuracy,  and  held  to- 
gether by  metal  clamps.  The  approach  to  the 
platform  on  the  west  side  is  by  a  double  flight 
of  stairs,  22  feet  wide,  the  steps  having  a  tread 
of  15  inches  with  a  rise  of  4  inches,  so  that  they 
could  be  ascended  by  horses.  The  first  building 
on  the  platform  (originally,  probably,  connected 

make  a  model  of  wood  for  the  relief,  or  sculpture, 
in  the  full  round,  as  the  case  might  be,  upon  which 
sheets  of  metal  were  secured,  and  finally  beaten  to 
the  shape  of  the  carving  beneath."  ^*  It  is  natu- 
ral that  the  peculiar  forms  resulting  from  the 
technical  properties  of  beaten  sheet  metal  should 
determine  a  style  which  is  recognizable  even  in 
stone  carvings  when  these  were  the  creation  of 
sculptors  familiar  with  works  of  this  kind." 
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by  low  walls  with  the  parapet  of  the  platform, 
now  gone)  is  the  Propylon  of  Xerxes,  a  square 
building  with  its  roof  supported  intemaUy  by 
four  columns,  with  winged  bulls  flanking  the 
entrance  and  rear  portals  and  doorways  on  the 
right  and  probably  on  the  left.  The  best  pre- 
served building  on  the  platform  is  the  palace  of 
Darius,  the  examination  of  which  will  facilitate 
the  inquiry  into  the  restoration  of  the  Hall  of 
Xerxes,  respecting  which  there  is  so  much  dif- 
erence  of  opinion  amongst  antiquaries. 

The  palace  of  Darius  was  built  on  a  platform 
10  feet  high,  ascended  by  flights  of  stairs  at 
each  end.  Its  principal  front  faced  the  south 
and  consisted  of  a  portico  of  eight  columns,  in 
two  rows  of  four  each,  in  ant  is  between  wings 
enclosed  with  walls.  The  portico  led  to  a  square 
hall  with  its  roof  carried  by  sixteen  columns  in 
four  rows,  the  bases  of  which  only  remain  in 
situ.  There  were  other  rooms  on  each  side  with 
a  court  and  other  rooms  in  the  rear,  the  plan 
of  which  has  not  been  made  out.  The  wall  be- 
tween the  portico  and  the  hall  has  a  central 
doorway  and  two  windows  on  each  side ;  these 
were  built  in  stone,  the  doorway  in  three  stones, 
viz.,  posts  and  lintel,  and  the  windows  each  cut 
out  of  a  solid  block.  These  blocks  of  masoniy 
were  isolated  one  firom  the  other,  but  the  tooth- 
ing left  and  the  mortice  holes  on  each  side  show 
that  the  walls  uniting  them  were  of  an  ephemeral 
nature,  such  as  crude  brick,  similar  to  those 
found  by  Mr.  Dieulafoy  at  Susa,  and  found  also 
in  those  stone  portals  at  Kamak  in  Egypt, 
which  were  originally  flanked  by  huge  crude 
brick  pylons.  Of  the  portico  the  bases  of  the 
colunms  remain  in  situ,  shoi^ing  their  position 
and  the  stone  antse  of  the  angle  wings.  The 
mortice  holes  to  receive  the  ends  of  the  epistyle 
are  in  advance  of  the  line  of  columns,  which 
would  be  inexplicable  were  it  not  for  reproduc- 
tion of  the  palace  facade  in  the  tomb  of  Darius- 
carved  in  the  rock  at  the  rear  of  the  platform. 
The  capitals  there  carved  are  double  bracketed 
capitals ;  parallel  with  the  epistyle  are  the  two 
bulls'  heads,  and  in  between  them  and  at  right 
angles  are  other  bruckets  projecting  forward  to 
cany  the  epistyle.  The  lower  fascia  of  the 
epistyle,  in  fact,  projects  nearly  a  diameter  of 
the  column  in  front  of  it.  To  counterbalance 
their  weight  in  the  portico  of  the  palace,  a 
similar  bracket  inside  must  have  carried  the 
roof  beams.  It  is  probable  that  these  were  aU 
in  timber,  and  the  three  fasciie  of  that  epistyle 
suggest  that  it  was  formed  of  three  separate 
horizontal  timbers  projecting  one  in  front  of  the 
other ;  they  carried  a  series  of  joists,  the  ends 
of  which  projecting  forward  give  the  origin  of 
the  dentil  cornice ;  the  joists  not  being  placed 
quite  contiguous  one  to  the  other :  these  joist& 
carried  a  platform  of  boards  on  which  the  earth 
roof  was  formed. 

We  may  now  pass  to  the  great  Hall  of 
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Xerxes,  one  of  the  most  stupendous  works  of 
antiquity,  and  which,  though  composed  only 
of  the  simplest  elements,  viz.,  a  central  hall  and 
three  porticoes,  covered  an  area  greater  than 
that  of  any  European  cathedi-al,  excepting  that 
of  Milan  and  S.  Peter's  at  Rome. 

The  remains  of  the  Palace  of  Xerxes  consist 
of  the  platform  or  terrace,  350  feet  east  to  west, 
and  246  feet  north  to  south,  raised  ten  feet 
above  the  northern  terrace,  from  which  it  was 
ascended  by  four  flights  of  stairs,  and  of  the 
bases  of  all  the  columns,  viz.,  thirty-six  in  the 
central  group  in  six  rows  with  six  in  each,  and 
of  three  other  groups  in  two  rows  of  six  each.^ 
In  the  restoration  of  this  great  hall  there  are 
many  serious  differences  of  opinion  among 
archaeologists. 

In  the  east  and  west  porticoes  the  capitals 
consist  only  of  the  double  bull  or  griffin;  the 
cross  corbels  on  their  backs,  being  in  timber,  have 
disappeared.  In  the  north  (principal  entrance) 
below  the  bulls*  torsi  are  two  other  features,  the 
upper  one  consisting  of  groups  of  vertical  volutes, 
the  lower  a  calyx  with  pendent  leaves.  The 
ornament  of  these  two  features,  as  well  as  that 
of  the  campaniform  bases,  resembles  the  forms 
taken  by  thin  plates  of  metal  when  beaten  out 
on  a  wooden  core,  and  is  therefore  probably  de- 
rived from  the  Median  work  already  referred  to. 
The  columns  were  fluted,  having  from  forty- 
eight  to  fifty-two  flutings,  of  elliptical  section, 
and  not  semicircular  like  the  Ionic  column. 

The  palace  at  Susa,  first  discovered  by  Loftus 
in  1850,  was  similar  in  plan,  design,  and  detail 
to  that  of  the  great  Hall  of  Xerxes;  it  was 
raised  on  a  platform  on  the  east,  north,  and 
west  sides,  with  an  inclined  ascent  leading  round 
up  to  the  higher  level.  On  the  south  side  it 
was  on  the  same  level  as  the  court  in  front. 
Here  Mr.  Dieulafoy  found  negative  evidence  of 
the  existence  of  walls  enclosing  the  central  hall, 
viz.,  in  the  lines  where  the  paving  stopped. 
The  south  side  he  considers  was  open  to  the 
court;  as,  however,  its  columns  were  placed 
between  antse,  its  restoration  would  be  similar 
to  that  of  the  porticoes  and,  as  usual,  the  epistyle 
would  project  in  front  of  the  columns,  raising 
none  of  those  difficulties  of  design  which  Messrs. 
Perrot  and  Chipiez  show  in  their  drawings,  and 
which  are  in  distinct  contradiction  to  the  tombs 
of  Darius  and  of  his  successors  carved  in  the 
rock  behind  the  platform  at  Persepolis.  The 
magnificent  frieze  of  Archers  in  enamelled  bitorif 
now  in  the  Louvre,  fliscovered  by  Mr.  Dieulafoy 
(the  preservation  of  which  was  due  to  the  fact 
of  the  walls  they  decorated  having  fallen  forward 
on  their  face),  would  seem  to  have  decorated  the 

>  One  column  of  the  north  group,  four  of  the 
eastern  group,  five  of  the  western,  and  three  of 
the  central  group  remain  in  sitUf  and  four  bases  or 
fonndations  of  walls  between  Uie  north  and  the 
centre  group  of  columns. 
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two  walls  in  front  of  the  great  Hall  or  apadana. 
(Mr.  Dieulafoy  calls  them  pylons,  but  as  the 
opening  between  them  was  170  feet,  it  could 
scarcely  be  looked  upon  as  part  of  a  doorway.) 
The  winding  ascent  referred  to  was  probably  the 
private  approach  of  the  king.  About  200  feet 
to  the  south  of  these  two  walls  Mr.  Dieulafoy 
found  the  remains  of  the  great  staircase,  the 
steps  of  which,  as  that  at  Persepolis,  measured 
15  inches  tread  and  4  inches  rise,  the  balustrade 
being  decorated  with  enamelled  b^ton  blocks. 
Mr.  Dieulafoy  found  also  portions  of  a  frieze  of 
lions  in  the  same  material,  decorating  some  parts 
of  the  palace. 

One  of  the  most  important  discoveries  made 
by  Mr.  Dieulafoy  at  Susa  lies  in  the  material  em- 
ployed for  the  walk  of  the  Persian  palaces,  viz., 
that  of  crude  brick,  protected  externally  at  Susa 
by  blocks  of  enameUed  b^ton,  and  at  Persepolis 
by  burnt  enamelled  brick. 

The  only  other  monumental  works  of  Persian 
architecture  are  the  tombs ;  to  those  cut  in  the 
solid  rock  we  have  already  referred ;  there  are 
two  examples  of  isolated  tombs  constructed  in 
masonry,  built  in  the  form  of  towers,  square  on 
plan.  The  example  at  Persepolis,  in  front  of 
the  four  royal  tombs  cut  in  the  rock,  measures 
24  feet  square  and  is  36  feet  in  height.  It  is 
built  in  regular  couraed  masonry,  with  angle 
strips  in  relief,  and  a  dentil  cornice  between, 
with  stone  roof  slightly  weathered.  The  entrance 
doorway  is  placed  halfway  up,  and  was  closed 
originally  by  stone  doors.  Besides  other  recesses 
in  the  walls,  probably  introduced  for  decorative 
purposes,  there  are  a  series  of  smaU  sinkings  or 
grooves  in  the  stone,  placed  at  regular  intervals, 
the  object  of  which  has  never  been  ascertained. 

Except  for  their  peculiar  vertical  position, 
there  is  such  a  close  resemblance  between  the 
volutes  of  the  Persian  capital  and  those  of  the 
Greek  Ionic  capital,  that  it  is  assumed  there 
may  have  been  some  connection  between  the 
two.  The. Greek  Ionic  capital,  however,  was 
fully  developed  elsewhere:  in  the  archaic 
Temple  of  Diana  at  Ephesus,  the  capital  of 
which  is  now  in  the  British  Museum.  It  is 
probable  though  that  in  both  cases  the  features 
had  a  metallic  origin.  At  Neandria,  an  ancient 
Greek  city  north  of  Assos,  several  capitals  have 
been  found  of  a  temple  ascribed  to  the  seventh 
century  b.c.,  with  vertical  semi  volutes,  and 
undemeatk  a  calyx  with  pendent  leaves,  with 
much  resemblance  to  those  at  Persepolis. 

—  R.  PHENfe  Spieks. 

PERSIAN  ARCHITBCTURXS ;  Part  n., 
the  Samaxiian  Period.  The  three  principal 
monuments  attributed  to  the  Sassanian  dynasty 
are  the  palaces  of  Firouzabad,  Serbistan,  and 
Ctesiphon.  The  approximate  dates  of  the  first 
and  last  are  known,  Firouzabad  having  been 
erected  by  the  King  Firouz  (Pheroses,  aId.  460- 
494),  and  Ctesiphon  by  Chosroes  Nushirvan 
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(531-579).  Fergusson  places  Serbistan  before 
Firouzabad,  but  the  plan  of  the  former  suggests 
an  advance  in  its  construction,  in  that,  instead 
of  erecting  the  enormously  thick  walls  we  find 
in  the  latter,  probably  derived  from  the  early 
traditions  of  Mesopotamia,  its  builders  had 
learned  how  to  economize  their  thickness  and  to 
provide  for  the  thrust  of  the  vaults  by  carrying 
them  on  piers  built  within  the  walls. 

Firouzabad  also  is  the  only  Sassanian  build- 
ing in  which  we  find,  internally,  reproductions 
of  decorative  features  copied  from  those  in  Per- 
sian palaces.  The  traditions  of  Mesopotamia 
are  shown  likewise  in  the  external  breaking  up 
of  the  wall  surfaces,  which  are  decorated  with 
a  series  of  semidetached  shafts  without  base 
or  capital,  copied  from  the  ground  story  of  the 
Babylonian  temple. 

Serbistan,  on  the  other  hand,  shows  the 
influence  of  Roman  work  in  its  plan ;  the  side 
halls,  with  their  piers  carried  on  stumpy  col- 
umns, and  the  recesses  between,  covered  with 
semidomes,  recall,  though  on  a  much  smaUer 
scale,  the  tepidaria  of  the  Roman  baths.  The 
semidetached  shafts  are  here  employed  to 
emphasize  and  give  importance  to  the  entrance 
portals,  or  aiwans,  instead  of  being  distributed 
along  the  side  walls. 

In  the  great  facade  of  the  palace  of  Ctesi- 
phon,  similar  shafts  are  found,  apparently 
superimposed  on  three  levels,  in  imitation  of 
those  of  the  Roman  amphitheatres.  The  shafts, 
however,  do  not  stand  one  on  the  other,  but 
are  set  back  and  rest  on  ledges,  and  the  design 
includes  other  features  quite  foreign  to  Roman 
work,  so  that  it  is  possible  the  Greco-Roman 
work  at  Seleucia  may  have  suggested  the  scheme 
of  decoration,  which  is  entirely  diflferent  to  any 
other  known  example. 

The  plans  of  Firouzabad  and  Otesiphon  are 
somewhat  similar  in  arrangement,  all  the  recep- 
tion halls  being  in  the  front,  preceded  by  great 
portals,  and  with  an  open  courtyard  at  the  back 
surrounded  with  smaller  rooms.  At  Otesiphon, 
there  is  one  great  aiwan,  or  reception  hall,  with 
a  series  of  long  parallel  vaulted  chambers  on 
each  side,  so  arranged  that  the  thrust  of  the 
vaults  should  be  neutralized.  This  will  account 
for  the  exceptional  thickness  given  to  the  lower 
part  of  the  front  wall,  viz.,  16  feet  6  inches. 
At  the  back,  the  cross  walls  of  other  buildings 
resisted  the  thrust. 

The  principal  interest  in  Sassanian  archi- 
tecture lies  in  its  vaulted  construction,  which, 
on  the  one  hand,  seems  to  be  a  revival  of  the 
traditional  method  of  constructing  elliptic  domes 
as  shown  in  Assyrian  bas-reliefs;  and,  on  the 
other,  to  run  on  parallel  lines  with  that  develop- 
ment of  domes  carried  on  pendentives,  as  shown 
in  S.  Sophia  and  other  churches  of  Justinian's 
time. 

The  chief  diflerenee,  however,  between  the 
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Sassanian  and  Roman  or  Byzantine  vaulted 
surfaces,  is  that  the  former  adhered  always  to 
the  upright  elliptical  section,  a  form  necessi- 
tated by  the  absence  of  centring.  The  value 
of  the  upright  elliptical  section  given  to  a  vault 
lies  in  the  fact  that  the  lower  part  of  the  ellipse 
being  of  slight  curvature,  it  can  be  built  with 
horizontal  courses.  Thus,  the  great  barrel  vault 
of  the  aiwan  at  Otesiphon  is  83  feet  in  span ;  the 
bricks  are  built  up  in  horizontal  courses  to  nearly 
half  the  height  of  the  ellipse,  leaving  a  span  of 
only  70  feet.  In  order  to  dispense  with  the 
necessity  for  centring,  the  vault  is  built  with 
bricks  laid  flatwise  in  slanting  rings.  This 
system  was  adopted  by  the  early  Egyptians  in 
their  vaulted  gi*anaries,  and  is  practised  down 
to  the  present  day  throughout  Egypt  and  Persia. 

The  domes  over  the  three  central  haUs  of 
Firouzabad  are  built  on  pendentives,  consisting 
of  a  series  of  concentric  arches,  the  low  one 
serving  as  the  centring  for  the  arch  above. 

At  Serbistan,  the  central  dome  is  carried  on 
pendentives  erected  in  a  very  haphazard  manner, 
which  suggest  that  the  Sassanian  builder  trusted 
to  the  excellence  of  his  mortar  rather  than  to 
any  proper  constructional  method,  unless  the 
stone  facing  has  fallen  away,  exposing  only  the 
filling  in  at  the  back.  This  is  just  possible, 
because  the  semidomes  over  the  recesses  in  the 
two  side  halls  show  considerable  knowledge  of 
dome  construction. 

It  is  evident,  from  the  coarse  quality  of  the 
masonry,  rubble  work  of  an  inferior  kind,  that 
it  was  always  intended  to  cover  it  over  with 
stucco ;  in  the  doorways  at  Firouzabad  are  the 
only  remains  of  stucco  which  exist  in  any  of 
these  Sassanian  palaces. 

Beyond  this  stucco  work,  there  are  only  two 
decorative  features  peculiar  to  this  style:  the 
first  is  the  zigzag  (dents-de-scie)  moulding, 
a  design  obtained  by  placing  projecting  bricks 
edgewise  to  carry  a  string  course,  and  this  is 
found  throughout  Firouzabad  and  Serbistan. 
The  second,  found  at  Otesiphon,  is  the  intro- 
duction of  angle  shafts,  without  capital  or  base, 
to  arched  openings  and  arcades. 

Both  these  features  are  found  in  a  remarkable 
building  at  Ammon,  in  Moab,  attributed  to 
Ohosroes,  the  Sassanian  king,  and  supposed  to 
have  been  built  by  him,  as  well  also  as  in  the 
palace  of  Mashita,  built  during  his  triumphal 
march  to  Jerusalem  in  14  a.d. 

At  Ammon,  the  zigzag  decoration  is  carried 
round  the  archmoulds,  giving  the  design  of  the 
Norman  dogtooth  ornament.  Both  at  Ammon 
and  Mashita,  the  rich  decoration  of  the  car^-ed 
stonework  is  due  to  Greek  artists,  in  the  former 
probably  the  native  sculptors,  in  the  latter  those 
sent  from  Byzantium  for  that  purpose.  (See 
Syria,  Architecture  of.) 

In  the  rock-cut  tombs  at  Tak-i-Bostan,  the 
Sassanian  sculptor  shows  an  acquaintance  with 
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the  capital  as  a  decorative  feature,  but  not  as  a 
constructional  one.  There  are,  however,  iso- 
lated capitals  at  Bisoutun,  illustrated  in  Flandin 
and  Coste,  as  also  panel  sculpture  of  great 
beauty  and  much  originality,  which  causes  us 
to  regret  that  more  is  not  known  of  their  work. 

—  R.  PHENfe  Spiers. 

PERSIAN  ARCHITECTURE ;  Fart  HI., 
Moslem  Architecture.  The  precise  position 
of  Persian  art  in  the  history  of  the  Mohamme- 
dan styles  is  still  a  matter  of  debate  among 
scholars.  Some  writers  —  notably  Aug.  Choisy 
in  his  recently  published  HiMoire  de  V Architec- 
ture—  consider  it  the  fountain  head  of  inspira- 
tion of  all  the  Moslem  styles.  Others  refuse  it 
this  preeminence,  while  conceding  its  dominant 
influence  in  the  Mogul  architecture  of  India  and 
in  Oriental  ceramic  design.  The  extent  to  which 
Arabic  and  Moorish  architecture  borrowed  from 
Persia,  or  it  from  Bagdad  and  Cairo,  can  be 
finally  determined  only  by  a  more  thorough  ex- 
ploration both  of  Persia  itself  and  of  Persian, 
Turkish,  and  Arabic  literary  sources,  than  has 
yet  been  practicable.  To  restore,  with  any  ap- 
proach to  completeness,  the  aspect  and  details 
of  the  earlier  phases  of  Persian-Moslem  archi- 
tecture will  always  be  difficult  or  impossible, 
owing  to  the  havoc  wrought  by  the  Mongol  in- 
vaders of  the  thirteenth  and  fourteenth  centu- 
ries. One  fact,  however,  stands  unquestioned  ; 
the  Persians  alone  among  Mohammedan  peoples 
have  had  from  the  first  an  art  of  their  own.  In 
Persia,  as  perhaps  nowhere  else  except  in  China, 
the  art  of  architecture  has  been  actively  prac- 
tised by  natives,  in  their  own  way,  without  in- 
terruption, firom  the  sixth  century  b.  c.  down  to 
our  own  day,  borrowing  freely,  at  times,  from 
other  styles,  but  never  without  a  pronounced 
national  character  easily  recognized.  The  prob- 
abilities are  therefore  strongly  in  favour  of  its 
having  given  to  the  conquering  Arabs  in  the 
West  far  more  than  it  ever  received  from  them. 

The  history  of  Persian-Moslem  architecture 
naturally  falls  into  three  periods.  The  first  ex- 
tends from  the  Arab  conquest  in  641  to  the 
Mongol  invasion  under  Jenghis  Khan  in  1221. 
The  second  covers  the  long  period  of  commotion 
and  incessant  changes  of  dynasty  from  1221  to 
the  accession  of  the  Sefi  dynasty  in  1499.  The 
thinl  extends  to  the  present  time ;  for  in  spite 
of  the  decline  in  taste  and  architectural  enter- 
prise since  the  extinction  of  the  Sefis  by  the  Af- 
ghans in  1694,  the  more  modem  works  represent 
no  real  change  of  style  from  those  of  that  dynasty. 

Of  the  first  of  these  periods  the  remains  are 
too  scanty  to  enable  us  to  reconstruct  the  earlier 
phases  of  the  style,  and  there  is  hardly  an  au- 
thentic vestige  of  the  period  of  the  Abbasid 
khalifs  and  of  the  great  Haroun-al-Rashid. 
The  substructions  of  a  few  mosques  rebuilt  in 
later  years,  —  as,  for  example,  that  of  Kazvin,  — 
a  considerable  number  of  tombs  of  descendants 
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of  Ali  (the  Prophets  son-in-law),  known  as 
imam-zadeh  and  preserved  with  reverence  but 
probably  not  without  fi^equent  restorations,  ren- 
dering their  original  aspect  a  matter  of  uncer- 
tainty, and  scattered  ruins  of  other  buildings, 
generally  mere  fragments,  are  all  that  remain  of 
the  first  period.  The  most  interesting  examples 
are  a  number  of  tombs  near  Bagdad,  dating  per- 
haps from  the  tenth  century ;  not,  it  is  tnie,  in 
Persia,  but  clearly  Persian  and  not  Arabic  in 
style.  They  have  roofs  suggesting  pyramidal 
piles  of  beehives,  each  beehive  fonning  inter- 
nally a  niche ;  and  are  wholly  built  of  brick, 
which  has  always  been  the  favourite  building 
material  in  Persia.  These  cellular  pyramids  sug- 
gest an  origin  for  the  whole  Persian  and  Arabic 
system  of  "  stalactite  "  decoration  (see  article  by 
R.  Phenfe  Spiers  in  Journal  of  the  B.  I.  B.  A., 
Vol.  4,  New  Series).  Two  mined  tow^ers  at 
Rhei,  the  ancient  Rhages,  give  further  evidence 
as  to  the  character  of  the  style.  One,  faced  with 
enamelled  tiles  and  adorned  with  a  Cufic  inscrip- 
tion, has  a  species  of  stalactite  cornice;  the 
other  is  faced  with  rubble,  originally  plastered ; 
both  were  once  roofed  with  domes,  and  both 
have  pointed-arched  doors  enclosed  in  rectangu- 
lar panels.  The  triangular  fluting  of  the  first 
of  these  towers,  resembling  that  of  ancient  Per- 
sepolitan  bases,  illustrates  the  persistent  vitality 
of  style  traditions  in  Persia.  At  Hamadan,  the 
ancient  Ecbatana,  are  the  ruins  of  an  ancient 
mosque  displaying  many  of  these  same  features. 
The  antiquity  of  this  edifice  appears  from  the 
fact  of  its  being  stuccoed  and  painted  externally 
instead  of  being  veneered  with  tiles.  The  use 
of  brick  as  the  chief  building  material;  the 
pointed  arch,  both  of  the  equilateral  and  the 
four-centred  or  Persian  type;  the  enclosing  of 
each  arch  or  feature  in  a  rectangular  frame- 
work ;  the  exaggeration  of  the  entrance- portal ; 
the  exterior  decoration  by  patterns  in  colour,  at 
first  on  stucco,  later  by  enamelled  tiles ;  the  use 
of  Cufic  inscriptions  as  decoration,  and  the  sta- 
lactite cornices,  —  all  these  features,  so  charac- 
teristic of  the  later  Persian  architecture,  are 
recognizable  in  these  earlier  ruins.  Several  of 
these  are  clearly  traceable  to  Sassanian  origins, 
such  as  the  preference  for  and  skill  in  the  use 
of  brick,  of  the  dome  and  other  varied  forms  of 
vaulting,  the  exaggeration  of  the  portal  arch, 
and  the  general  lack  of  mouldings.  It  is  possible 
that  the  pointed  arch  was  a  survival  from  the 
pointed-arched  vaults  of  Mesopotamia,  from 
which  the  ancient  Persians  borrowed  many  de- 
tails. These  various  considerations  point  to  a 
home  origin  for  most  of  the  essentials  of  the 
Persian-Moslem  style.  The  enamelling  of  tiles 
(or  in  some  cases  even  of  bricks  of  Mton)  in 
brilliant  coloura  for  exterior  decoration  was  an 
art  handed  down  in  Persia  and  Mesopotamia, 
with  occasional  interruptions,  from  the  very 
earliest  antiquity. 
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The  second  period  begins  with  the  overthrow 
of  the  Se]j^  dynasty  at  the  hands  of  Jenghis 
Khan  in  1221.  In  1387  Persia  was  over- 
whelmed by  a  second  Mongol  wave  under  the 
terrible  Timdr.  During  the  interval  there  was 
considerable  architectural  activity;  but  upon 
the  death  of  Tim^,  who  had  united  all  the 
Persian  provinces  under  a  firm  central  govern- 
ment, there  began  a  century  of  disorder  and 
bloodshed,  caused  by  the  incessant  quarrels  of 
rival  governors.  Yet  in  one  and  another  centre 
there  were,  between  these  wars,  periods  of  quiet 
to  which  we  owe  most  of  the  important  examples 
of  the  style  of  this  period  remaining  to  us. 
Chief  among  these  is  the  tomb  of  the  Mongol 
Sultan  0]jaitou  Khodabendeh  at  Sultanieh 
(1313),  a  fine  ruin,  consisting  of  an  octagonal 
chamber  covered  by  a  dome  80  feet  in  diameter, 
rising  with  an  ovoid  profile  to  a  point  175  feet 
high,  and  surrounded  by  eight  slender  minarets 
springing  from  the  angles  of  the  edifice.  The 
sarcophagus  is  in  a  smaller  chamber  behind  the 
octagonal  hall.  The  whole  edifice,  admirably 
constructed  of  brick,  is  revetted  externally  with 
enamelled  tiles,  and  all  its  details  are  in  excellent 
taste.  A  ruined  mosque  at  Tabriz  is  by  some 
authorities  attributed  to  this  period  (1313),  and 
is  probably  in  part  as  old  as  this,  but  its  style 
is  that  of  the  fully  developed  Sefi  mosques,  and 
it  was  probably  given  its  final  form  in  the  six- 
teenth century.  The  Great  Mosque  (Mesjid-i- 
Shah)  at  Eazvin  was  built,  or  rebuilt  and 
enlarged,  by  the  Sultans  of  the  Dailamite  line 
in  the  tenth  century  upon  earlier  foundations ; 
to  a  lat€r  part  of  the  period  belongs  the  mosque 
and  tomb  of  Hussein  in  the  same  city.  The 
greater  part  of  the  extant  monuments  of  this 
period  are  tombs,  especially  tombs  of  the  de- 
scendants of  Ali.  The  Persians  belong  to  the 
Shiah  sect,  considered  heretical  by  the  orthodox 
Sunnis  (Turks,  Arabs,  etc.);  they  regard  the 
descendants  of  Ali,  the  son-in-law  of  Mohammed, 
as  the  rightfid  successors  of  the  Prophet ;  hence 
the  great  number  of  these  revered  imam-zadeh. 
They  are  of  various  degrees  of  elegance  and  size, 
but  nearly  all  consist  of  a  square  or  polygonal 
chamber  surmounted  by  a  lofty  roof,  either  py- 
ramidal or  bulbous  in  form,  and  are  decorated  ex- 
ternally with  a  revetment  of  coloured  tiles.  At 
Shiraz  the  tombs  of  the  poets  Sadi  and  Hafiz 
belong  to  the  latter  part  of  the  period  (fifteenth 
century) ;  they  are  both  open-air  structures  of 
no  great  architectural  pretensions,  but  not  with- 
out elegance ;  that  of  Hafiz  is  sheltered  by  a  can- 
opy on  columns,  doubtless  comparatively  modem. 

There  are  probably  many  mosques  and  other 
edifices  of  more  or  less  importance  originally 
erected  in  this  period  which  would  deserve  men- 
tion in  a  more  extended  notice ;  but  earthquakes, 
and  the  Oriental  habit  of  allowing  a  building  to 
go  to  niin  when  once  it  begins  to  decay,  and  of 
then  using  its  ruins  as  a  quarry,  have  destroyed 
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great  numbers  of  buildings,  and  many  others 
have  been  rebuilt  and  altered  so  many  times 
that  their  original  form  is  not  recognizable. 
The  majority,  therefore,  of  the  extant  monuments 
of  Persia  belong  to  the  third  period,  which  be- 
gins with  the  accession  of  the  Sefi  (called  also 
Sufi  or  Sefavean)  dynasty  under  Shah  Ismail, 
whose  final  triumph  over  his  enemies  occurred 
in  1499.  For  nearly  a  hundi-ed  years,  however, 
no  important  buildings  were  erected ;  but  under 
the  Shah  Abbas  I.,  the  greatest  of  Persian-Mos- 
lem rulers,  a 'man  of  great  energy  and  ability, 
and  one  of  the  great  builders  of  history,  there 
was  an  extraordinary  revival  of  architectural 
activity,  in  which  the  accumulated  traditions  of 
the  past  were  developed  into  a  complete  and 
monumental  style,  and  applied  to  a  great  variety 
of  buildings,  often  of  great  size  and  richness  of 
detail.  Ispahan  was  restored  to  its  former  dig- 
nity as  capital,  and  embellished  with  a  remark- 
able series  of  splendid  buildings ;  and  other 
cities  shared  in  this  renaissance  of  art.  Abbas 
called  to  his  court  many  European  artists,  to 
whom  may  in  part  be  due  the  grandiose  planning 
of  some  of  these  great  works ;  but  there  is  no 
trace  of  Italian  or  classic  detail  discoverable  in 
them.  The  Shah  Hussein  was  also  a  great 
builder.  The  Sefi  dynasty  —  the  first  native 
Shiah  dynasty  in  Persia  —  was  overthrown  in 
1696  by  the  Afghans,  and  it  was  not  until  the 
accession  of  the  present  Kha(\jar  line  at  the  be- 
ginning of  the  nineteenth  century  that  architec- 
ture experienced  another  revival.  The  Shah 
Feti  Ali  erected  a  number  of  palaces,  mosques, 
and  caravanserais,  and  the  art  is  still  practised 
with  no  essential  change  of  style,  though  with 
less  splendour  and  purity  of  taste  than  under 
the  Sefis. 

The  most  important  works  of  the  Sefis  are  at 
Ispahan,  and  include  the  Great  Square  (Meidan 
Shah),  the  adjoining  Royal  Mosque  (Mesjid-i- 
Shah),  the  Djouma  Mesjid  or  **  Friday  Mosque  " 
(corresponding  to  the  Jumma  or  Jami  Masjid 
of  Indian  cities,  and  the  Jami  of  Turkey),  a 
structure  of  various  periods  enlarged  and  com- 
pleted under  the  Sefis ;  the  Medress  or  college 
and  caravanserai  erected  by  Shah  Hussein  to 
the  memory  of  his  mother  (Medresseh-Mader-i- 
Shah) ;  the  Chehil-Soutun  palace  by  the  same 
Shah,  and  the  two  splendid  bridges  across  the 
Zendeiroud,  the  Allah-Verdi-Khan  bridge  of 
thirty-three  arches,  built  under  Shah  Abbas,  and 
that  of  Hassan  Bey.  To  the  reign  of  Feti  Ali 
Shah  (cir.  1805)  belong  a  number  of  important 
palaces,  mosques,  and  tombs :  at  Ispahan  the 
celebrated  Mirror  palace  (Aineh  Khaneh)  and 
Char  Bagh  pavilion ;  the  great  mosque  at  Koum 
with  its  Medress  (college)  and  several  tombs; 
the  Kasr-i-Khadjar  palace  at  Teheran;  the 
great  caravanserai  of  Mohammed-Baker  at  Paa- 
saingan,  and  many  bazaars  and  public  baths  of 
no  little  splendour. 
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These  very  varied  buildings  are  treated  with 
remarkable  unifonnity  of  style.  The  great 
mosqaes,  medresseh,  and  caravanserais  are  built 
around  large  courts,  usually  square  or  rectangu- 
lar, entered  by  an  imposing  vaulted  portal,  and 
surrounded  by  arcades,  usually  in  two  stories, 
which  give  access  to  the  various  chambers,  rooms, 
or  cells  behind  them.  The  centre  of  each  side 
of  the  square  is  occupied  by  some  especially  im- 
portant feature,  such  as  a  portal,  or  a  prayer 
room,  or  music  gallery,  invariably  preceded  by 
a  colossal  portal  or  deeply  recessed  arch,  enclosed 
in  a  square  framework  of  decoration  rising  high 
above  the  two-storied  arcades,  and  frequently 
flanked  by  tall  and  slender  round  minarets, 
bearing  an  arcaded  gallery  carried  on  stalactite 
corbelling.  Opposite  the  chief  entrance  is  usu- 
ally the  main  prayer  room  of  the  mosque,  or  the 
chapel  mosque  of  the  college,  with  a  similar 
portal  and  minarets,  but  distinguished  by  a  lofty 
ovoid-pointed  dome,  often  swelling  with  a  bul- 
bous outline  from  a  high  drum.  This  exterior 
dome  is  wholly  distinct  from  the  interior  vault, 
which  is  much  lower:  an  arrangement  which 
may  have  been  introduced  by  European  archi- 
tects in  the  reign  of  Shah  Abbas. 

As  to  details,  it  should  be  noted  that  neither 
the  horseshoe  nor  the  cusped  arch  prevails  in 
Persia.  The  equilateral  pointed  arch  occurs  but 
rarely;  the  characteristic  Persian  arch  resem- 
bles somewhat  the  Tudor  arch  of  the  perpen- 
dicular English  style,  being  four-centred,  or, 
more  often,  having  the  upper  outline  formed  by 
two  straight  lines  meeting  at  an  obtuse  angle. 
The  vaulting,  generally  executed  in  brick,  is 
often  treated  with  great  ingenuity  of  detaU, 
with  complex  interpenetrating  surfaces,  struc- 
turally more  scientific  than  the  treatment  with 
stalactite  decoration.  Excellent  examples  of 
this  are  in  the  Tailor's  Bazaar  at  Ispahan  and 
the  bazaar  and  baths  at  Kashan.  Sometimes, 
however,  stalactite  vaults  were  used,  and  it  is 
not  improbable  that  this  sort  of  ornament, 
thoifgh  less  lavishly  used  by  the  Persians  than 
farther  west,  was  originally  invented  in  Persia, 
as  already  observed. 

In  the  matter  of  ornament  the  Persians  sur- 
passed the  Western  Moslems  as  far  in  ceramic 
decoration  and  in  the  flowing  grace  and  free- 
dom of  their  patterns,  as  they  were  inferior  to 
them  in  variety  and  splendour  of  ornament. 
Hardly  a  moulding  is  to  be  met  with  in  Per- 
sian exterior  decoration,  which  is  effected  almost 
entirely  by  means  of  ceramic  tiles  in  beautiful 
hues  of  blue,  yellow,  red,  and  green,  with  in- 
scriptions and  details  often  in  black.  It  was 
Persian  artists  who  carried  the  art  of  wall 
tiling  into  Turkey,  and  into  Egypt,  Sicily,  the 
Moghreb,  and  Spain.  This  art  underwent  a 
revival  consequent  upon  the  importation  of 
Chinese  wares  and  ceramic  artists  into  Persia 
under  Shah  Abbas,  and  is  still  practised,  though 
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less  successfully  than  formerly.  Persian  deco- 
rative art  makes  free  use  of  pictures,  of  natu- 
ralistic floral  and  animal  forms,  and  even  of 
sculpture,  difiering  in  this  from  the  more  ortho- 
dox Moslem  art.  In  the  Char-Bagh  pavilion 
at  Ispahan,  the  four  slender  wooden  columns 
that  support  the  panelled  ceiling  stand  on 
pedestals  formed  by  grouped  caryatides;  and 
pictures  are  an  important  element  in  the  deco- 
ration of  the  Hesht-Der  Behisht,  or  "  Eight 
Gates  of  Paradise."  Modern  Persian  architec- 
ture, following,  no  doubt,  an  immemorial  tradi- 
tion of  which  the  slender  columns  of  Persepolis 
were  the  interpretation  in  stone,  makes  free  use 
of  wood,  both  for  the  supporting  columns  and 
for  the  ceilings  of  its  palaces  and  houses,  and  uses 
it  with  great  elegance,  as  in  the  Chehil-Soutun 
palace  at  Ispahan,  the  Easr-i-Ehadjar,  the 
Throne  Pavilion  at  Teheran,  and  the  famous 
Mirror  Hall  near  Ispahan,  in  which  small  panels 
of  looking-glass  are  inlaid  in  the  mosaic  orna- 
ment of  the  columns  and  other  woodwork,  with 
an  effect  somewhat  tawdry  perhaps,  but  not 
without  a  certain  charm.  The  Persians  are 
adepts  in  a  certain  kind  of  formal  gardening, 
which  adds  to  the  eflect  of  their  palaces  and 
squares,  and  which  was  carried  to  India  by 
Persian  artists  in  the  train  of  the  Mogids  in 
the  sixteenth  century.  —  A.  D.  F.  Hamlin. 

The  bibliography  of  Persian  art  is  scanty.  De- 
scriptions by  mediaeval  travellers  and  the  writings 
of  Pietro  della  Valle  and  Krusurski  of  the  six- 
teenth-seventeenth centuries,  the  travels  of  Ousely 
and  Malcolm  in  English,  and  in  handy  and  popu- 
lar form  the  Story  of  Persia  and  Persia  and  the 
Persians,  by  S.  G.  W.  Benjamin,  give  compara- 
tively little  information  on  the  Moslem  architec- 
ture. For  this,  dependence  is  chiefly  on  French 
works :  Flandin  et  Coste,  Voyage  en  Perse  ;  Coste, 
Monuments  Modernes  de  la  Perse ;  Texier,  De- 
scription de  VArmhiie,  la  Perse  et  la  Mesopotamie  ; 
Dieulafoy,  UArt  Moderne  de  la  Perse;  Gayet, 
VArt  Persan.  Cf.  also  in  the  German  Handbuch 
der  Architektur  (Darmstadt)  the  volume  Die  Bau- 
knnst  des  Islam,  by  Franz  Pasha ;  Dieulafoy,  L*Art 
Antique  de  la  Perse,  Part  V  ;  Monuments  Parthes 
et  Sassanides;  Perrot  and  Chipiez,  Histoire  de 
VArt  dans  VAntiquite,  Vol.  V,  La  Perse;  Loftus, 
Travels  and  Researches  in  Chaldea  and  Susiana  ; 
Fergusson,  Palaces  of  Nineveh  and  Persepolis, 


A  shutter  or  window  blind 
with  slats ;  either  hinged  at  the  side  or  at- 
tached at  the  top  and  hanging  loosely.  (See 
Blind,  and  subtitles;  Shutter;  also  description 
of  Halles  Centralles  under  Iron  Construction.) 

FBRSPECnVE.  The  art  of  representing 
graphically  an  object  as  it  actually  appears  to 
the  eye ;  scientifically,  a  form  of  projection  by 
the  use  of  which  such  a  representation  may  be 
obtained,  or  very  closely  approximated.  Also 
the  result  obtained  by  either  process. 

Perspective  as  a  science  is  usually  understood 
as  meaning  linear  perspective ;  that  is,  the 
scientific  process  as  distinguished  from,  for  ex- 
ample, the  free  hand  methods  of  representing 
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nature,  or  from  aerial  perspectiye  as  considered 
by  painters. 

Linear  perspective  is  a  branch  of  Applied 
Geometry,  like  Descriptive  Greometry,  Projec- 
tion, and  Shades  and  Shadows.  But  while 
these  discuss  the  real  dimensions  and  directions 
of  lines,  and  their  projection  on  plane  and 
curved  surfoces  by  paraUel  lines,  perspective 
treats  of  their  apparent  directions  and  dimen- 
sions as  viewed  from  a  certain  definite  point, 
and  of  their  projection  upon  a  plane  or  curved 
Bur&ce  by  Unes  converging  to  a  point.  Thia 
point,  called  the  *' station  point,''  is  the  point 
supposed  to  be  occupied  by  the  eye  of  the  specta- 
tor. This  system  is  sometimes  called  conical  pro- 
jection, as  distinguished  from  orthographic  and 
isometric  projection,  because  the  rays  of  light, 
considered  collectively,  which  pass  from  the  out- 
lines of  an  object  to  the  eye  approximate  the 
form  of  a  cone,  of  which  this  outline  is  the 
base,  and  the  eye  the  vertex.  If  this  cone  is 
cut  by  any  intervening  surfiice,  the  line  of  inter- 
section is  the  perspective  of  the  given  outline, 
and  when  viewed  from  the  station  point  it 
covers  and  coincides  with  the  outline  in  ques- 
tion, and  is  a  picture  of  it  or  true  representar 
tion  of  its  appearance. 

When  the  intervening  surface  is  a  plane,  it 
is  called  the  plane  of  the  picture ;  it  is  imder- 
stood  to  be  vertical  unless  specified  to  the  con- 
trary, and  the  picture  is  then  said  to  be  drawn 
in  plane  perspective.  Thi»  is  the  system  in 
ordinary  use  for  the  study  and  exhibition  of 
architectural  designs,  as  in  making  preliminary 
studies.  The  point  in  the  plane  of  the  picture 
opposite  and  nearest  to  the  station  point  is 
called  the  centre  of  the  picture,  or  point  of 
sight.  It  is  the  orthographic  projection  of  the 
station  point. 

There  are  two  methods  of  obtaining,  in  the 
plane  of  the  picture,  the  true  conical  projections 
of  lines.  In  the  first  method,  which  is  that  of 
direct  conical  projection,  the  aim  is  to  obtain 
the  projection  of  the  points  at  the  ends  of  the 
given  right  lines,  and  of  a  sufficient  number  of 
points  upon  the  given  curved  lines.  By  con- 
necting these  points  the  perspective  of  any  fig- 
ure can  be  constructed.  In  practice  this  method 
is  commonly  used  only  in  the  horizontal  plane 
of  projection  to  determine  the  position  of  verti- 
cal lines  as  projected  in  the  picture  plane.  The 
position  of  horizontal  and  inclined  lines  is  then 
obtained  by  the  second  method,  the  method  of 
infinite  lines.  In  the  first  method  points  are 
first  determined  and  then  lines  are  obtained  by 
connecting  the  points.  In  the  second  method 
infinite  lines  are  first  determined,  and  points 
and  finite  lines  are  obtained  by  the  intersections 
of  these  infinite  lines. 

In  practice,  it  is  usual,  in  making  a  perspec- 
tive drawing  of  a  building,  to  determine  the 
horizontal  dimensions,  that  is  to  say,  the  posi- 
ng 
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tion  of  vertical  lines,  by  the  method  of  conical 
projection,  using  an  orthographic  plan  to  repre- 
sent the  building,  drawing  a  line  through  its 
nearest  comer  to  represent  the  plane  of  the 
picture,  taking  a  point  at  a  proper  distance 
from  it  to  represent  the  position  of  the  specta- 
tor, or  station  point,  and  drawing  lines  fin>m  the 
different  points  in  the  plan  to  the  station  point 
to  represent  the  visual  rays.  These  lines  cut 
the  plane  of  the  picture  at  points  which  give 
the  position  of  the  vertical  lines  in  perspective. 
Vertical  dimensions  are  then  laid  off  on  the 
nearest  comer  and  transferred  to  other  vertical 
lines  by  drawing  the  perspectives  of  horizontal 
lines  from  the  points  so  obtained.  By  the 
same  process  the  perspective  of  any  line  paral- 
lel to  the  picture  plane  may  be  found,  as  it  is 
obviously  parallel  to  the  line  itself. 

To  obtain  the  perspective  of  a  line  not  paral- 
lel to  the  picture  plane,  it  is  necessary  to  find 
the  perspective  of  two  points  of  the  line.  Usu- 
ally, the  two  points  chosen  are  the  point  where 
the  line  pierces  the  picture  plane  and  the  ex- 
tremity of  the  line  supposed  to  be  prolonged  to 
infinity  beyond  the  picture  plane.  The  former 
point  is  its  own  perspective,  and  is  readily  found 
by  the  process  above  described.  The  projector 
of  the  latter  point,  infinitely  distant,  must  neces- 
sarily be  parallel  to  the  line  itself;  hence,  to  find 
the  perspective  of  the  extremity  of  a  line,  draw 
a  projector  through  the  station  point  parallel  to 
the  given  line.  The  point  so  found  will  be  the 
perspective  of  the  extremity  of  the  given  line  as 
well  as  of  all  lines  parallel  to  it.  Such  a  point 
is  called  a  vanishing  point ;  in  it  the  perspec- 
tive lines  of  any  paraUel  system  meet,  and  ap- 
pear to  vanish.  Architectural  designs  are  largely 
composed  of,  or  can  be  reduced  to,  systems  of 
parallel  lines,  vertical  and  horizontal.  The 
former  are  drawn  in  perspective  by  the  process 
first  described  ;  the  latter  by  the  location  of  the 
vanishing  points,  which  are  usually  two,  for  the 
two  faces  of  the  building  meeting  in  frt>nt  of 
the  observer.  Furthermore,  these  two  vanish- 
ing points  ser\'e  to  obtain  the  perspective  of  any 
other  point  by  means  of  imaginary  lines  drawn 
through  the  points  parallel  to  either  sj'stem. 

Distortions  and  Corrections,  A  perspective 
drawing  looks  all  right  when  seen  from  the  sta- 
tion point,  but  it  necessarily  appears  more  or 
less  distorted  when  seen  from  any  other  point. 
For  the  apparent  size  of  objects  is  determined 
to  the  eye  by  their  relative  angular  dimensions, 
and  their  position  by  their  angular  distance 
from  the  point  opposite  the  spectator.  But  in 
plane  perspective  drawing  the  distance  of  points 
from  the  centre  of  the  picture  is  determined, 
not  by  this  angle,  but  by  its  tangent,  and  the 
size  of  an  object  is  made  proportional,  not  to 
its  apparent  angular  dimensions,  but  to  the  dif- 
ferences of  the  tangents  of  the  angles.  It  fol- 
lows that  dimensions  become  more  and  more 
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exaggerated  as  they  are  more  and  more  distant 
from  the  centre.  This  is  not  very  noticeable 
within  an  angle  of  twenty-five  or  thirty  degrees. 
Beyond  that  it  becomes  intolerable.  Even  within 
this  range  the  unavoidable  distortion  of  circular, 
cylindrical,  and  spherical  objects  becomes  offen- 
sive. In  fact,  as  is  readily  seen,  the  outline  of 
objects  drawn  in  plane  perspective  is  exactly 
similar  to  that  of  their  shadows  cast  upon  a 
screen  parallel  to  the  plane  of  the  picture  by 
a  candle  occupying  the  station  point.  Such 
shadows  are  notoriously  distorted.  It  is  only 
at  the  centre  that  they  are  of  the  same  shape 
as  the  objects  that  cast  them. 

A  practical  remedy  for  this  distortion  is  found 
by  limiting  the  range  of  perspective  drawing  to 
fifty  or  sixty  degrees,  and  then  "  doctoring  "  the 
difficult  objects,  such  as  spheres,  columns,  and 
round  towers. 

For  similar  reasons  the  human  figure  is  never 
put  into  perspective,  but  is  always  drawn  in  or- 
thographic projection,  as  if  at  the  centre.  This 
is  sometimes  difficult  to  manage  when  other  ob- 
jects, such  as  chairs,  tables,  etc.,  are  drawn  in 
plane  perspective. 

Another  way  to  avoid  these  distortions  is  to 
draw  things  just  as  they  appear,  in  their  ap- 
parent angular  dimensions.  This,  of  course, 
could  be  exactly  accomplished  only  upon  the 
interior  surface  of  a  hollow  sphere.  But  for 
objects  of  no  great  height,  so  that  only  hori- 
zontal angles  have  to  be  considered,  a  cylindrical 
surface  answers  as  well.  (See  Curvilinear  Per- 
spective, below.) 

Angular  Perspective.  A  method  of  per- 
spective in  which  a  rectangular  parallelopiped 
would  be  so  set  that  four  of  its  edges  are  paral- 
lel to  the  plane  of  the  picture,  and  eight  in- 
clined, and  that  four  of  its  faces  are  inclined, 
and  two  normal. 

This  is  the  most  common  case,  buildings 
being  generally  drawn  with  their  comers  verti- 
cal, and  parallel  to  the  plane  of  the  picture, 
while  their  floors  are  level  and  the  eaves  and 
other  horizontal  lines  are  directed  right  and  left 
to  their  vanishing  points.  Such  an  object  has 
two  vanishing  points  and  has  three  horizons, 
one  horizontal  and  two  vertical.  The  station 
point  may  be  anywhere  upon  a  semicircle,  of 
which  the  line  joining  the  two  vanishing  points 
is  the  diameter. 

If  an  object  is  set  so  that  its  sides  are  very 
nearly  forty-five  degrees  with  the  plane  of  the 
picture,  it  had  better  be  taken  exactly  so.  A 
horizontal  square  then  has  one  of  its  diagonals 
normal  to  the  plane  of  the  picture,  with  its 
vanishing  point  at  the  centre,  which  is  now 
halfway  between  the  right-  and  left-hand  van- 
ishing points.  The  other  diagonal  will  have  its 
perspective  horizontal. 

Bird's-Bye  Perspective.  A  method  of  per- 
spective for  which  the  eye  is  taken  at  a  consid- 
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erable  height  above  the  ground,  so  as  to  look 
down  upon  the  objects  to  be  represented,  thua 
having  an  extended  range  of  vision.  It  is  thus 
not  a  separate  branch  of  the  science  of  perspec- 
tive, but  may  make  use  of  any  of  the  systems 
here  described. 

Curvilinear;  Cylindrical  Perspective.  A 
method  of  perspective  in  which  the  surface  of 
projection  is  a  hollow  vertical  cylinder,  with  the 
spectator  at  a  point  on  the  axis  ;  the  picture  is 
then  said  to  be  made  in  cylindrical,  panoramic, 
or  curvilinear  perspective. 

Panoramas  are  painted  upon  such  surfaces^ 
and  such  a  surface  is  virtually  employed  in 
sketching  from  nature.  But  when  it  is  devel- 
oped, that  is  to  say,  flattened  out,  the  perspec- 
tives of  all  the  straight  lines  appear  curved,  as 
may  be  seen  in  some  of  Turner's  pictures,  and 
in  photographs  taken  with  a  revolving  camera. 

In  the  construction  of  such  drawings  the  per- 
spective of  every  right  line  is  properly  a  certain 
geometrical  curve ;  parallel  lines  appear  as  a 
group  of  such  curves,  all  of  which  have  the 
same  origin,  which  is  their  vanishing  point. 
But  by  substituting  their  tangents  for  the 
ciirves  themselves,  at  any  place  an  object  can 
be  drawn,  as  in  plane  perspective,  without  seri- 
ous error ;  and  by  a  continuous  series  of  such 
plane  perspectives  a  very  close  approximation 
to  curvilinear  may  be  obtained.  Properly,  cur- 
vilinear perspective  should  include  also  spherical 
perspective ;  that  is,  a  method  involving  the  use 
of  a  spherical  surface  as  the  surface  of  projec- 
tion. This  process  is,  however,  hardly  available 
for  practical  use,  as  the  surface  of  a  sphere  can- 
not be  developed  upon  a  plane. 

Diagonal  Perspective.  Angular  Perspec- 
tive in  which  the  principal  faces  of  an  object 
are  shown  as  if  at  forty-five  degrees  to  the  pic- 
ture plane ;  one  set  of  diagonals  of  the  square  in 
plan  vanishes  then  at  the  centre  of  vision,  half- 
way between  the  right  and  left  chief  vanishing 
points,  and  the  other  is  parallel  to  the  picture. 

Linear  Perspective.  (See  main  article,  above.) 

Oblique  Perspective.  That  in  which  a  rec- 
tangular parallelopiped  would  be  so  set  that  all 
its  faces  and  all  its  edges  would  be  inclined  to 
the  plane  of  the  picture.  There  are  three  van- 
ishing points  and  three  horizons.  The  station 
point  is  fixed,  and  is  at  the  vertex  of  a  trian- 
gular pyramid,  in  front  of  the  picture,  of  which 
the  three  horizons  form  the  base.  The  centre 
is  at  the  point  in  the  plane  of  the  picture  where 
the  three  perpendiculars  dropped  from  the  three 
vanishing  points  upon  the  opposite  horizons  meet 
and  cross. 

Oblique  perspective  is  used  when  an  object 
is  not  vertical,  or  when  the  plane  of  the  picture 
is  itself  inclined,  as  sometimes  happens  in  pho- 
tography, as  when  a  camera  is  directed  upward 
at  a  tall  building,  the  sides  of  which  will  then 
appear  to  approach. 
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One  Point  Peispecliire.  Same  as  ParaUel 
Perspective. 

Panoraniic  Pempective.  Same  as  Cuiri- 
linear  Perepectire. 

Parallel  Penpecthre.  A  method  of  per- 
spective in  which  the  principal  plane  face  of 
the  object  is  assumed  as  parallel  to  the  picture 
plane.  When  a  rectangular  paraUelopiped  is 
so  situated  that  four  of  its  faces  and  four  of  its 
edges  are  nonnal  to  the  plane  of  the  picture, 
and  the  others  parallel  to  it,  it  is  said  to  be  in 
parallel  perspective,  or  one  point  perspective, 
since  only  these  four  edges  have  a  vanishing 
point.  This  is  at  the  centre  of  the  picture, 
which  is  the  vanishing  point  of  all  normal 
lines. 

Parallel  perspective  is  much  used  for  inte- 
riors, street  fronts,  etc.,  especially  if  vertical 
circles  occur  in  the  object,  since  if  these  are 
paraUel  to  the  picture  they  can  be  put  in  with 
compasses. 

If  an  object  is  very  nearly  in  parallel  per- 
spective it  had  better  be  drawn  exactly  so. 
Otherwise,  both  the  horizontal  vanishing  points 
may  come  on  the  same  side  of  some  portion  of 
it,  which  is  intolerable,  as  may  often  be  seen  in 
photographs,  especially  of  interiors. 

Plane  Perspective.  (See  main  article, 
above.) 

Spherical  Perspective.  (See  Curvilinear 
Perspective.) 

Three  Point  Perspective.  Same  as  Oblique 
Perspective. 

Two  Point  Perspective.  Same  as  Angular 
Perspective. — W.  R.  Ware. 

A  great  number  of  text  books  on  perspective 
have  been  published,  which  are  useful  for  the 
the  study  of  the  usual  methods  of  perspective  draw- 
ing, but  for  a  full  scientific  treatment  of  the  subject 
in  all  its  branches,  consult  Modern  Perspective 
by  Prof.  W.  R.  Ware,  1  vol.  text,  1  vol.  plates. 
See  also  Herdman,  Curvilinear  Perspective  in 
Nature. 

—  RS. 

PXSRXJ,  ARCHITBCTXJRE  OF.  (See  South 
America,  Architecture  of.) 

PXSRUCCI.     (See  Peruzzi,  Baldassare.) 
PXSRUQINO.     (See  Vanucci,  Pietro.) 
PXOinZZI  (PETRXJCd,  PXOIXJCCI),  BAIr- 
D  ASS  ARE;    painter  and  architect  of  Siena, 
Italy  ;  b.  Mar.  7,  1481  ;  d.  Jan.  6,  1556. 

Peruzzi  was  probably  bom  at  Volterra,  Italy, 
the  son  of  a  Florentine  weaver,  and  was  brought 
up  in  Siena.  He  went  to  Rome  about  1503, 
and  under  the  patronage  of  the  famous  Sieuese 
banker,  Agostino  Chigi,  devoted  several  years  to 
study.  •  One  of  his  earliest  buildings  was  Chi- 
gi*8  villa,  now  calle^l  the  Villa  Famesina,  fin- 
ished about  1510.  After  the  death  of  Raphael, 
Peruzzi  was  associated  with  Antonio  (II.)  da  San 
Oallo  (see  San  Gallo,  Antonio  II.)  in  the  su- 
perintendence of  the  works  at  S.  Peter's  church, 
and  held  that  position  intermittently  from  Aug. 
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1,  1520,  until  his  death.  During  the  reign  of 
Adrian  VI.  (Pope  1522-1523)  he  was  invited 
to  Bologna  by  the  presidenti  of  the  chnich  of 
S.  Petronio  to  design  a  facade  for  that  church. 
A  drawing  in  the  Crothic  style  now  in  the  sac- 
risty is  attributed  to  him.  Peruzzi  in  1525 
built  the  Ossoli  palace  in  Rome.  At  Siena  he 
WBs  twice  msde  architetto  del  jyvblico  on  peti- 
tion of  citizens^  The  little  court  of  the  oratory 
of  S.  Caterina  and  the  Villa  Belcaro  date  from 
this  time;  and  in  1529  he  was  made  capo- 
maestro  of  the  cathedral.  He  began  the  famous 
Palazzo  Massimi  (^1^/^  Colonne)  at  Rome  in 
1535,  the  year  before  his  death.  He  began  also 
the  palace  of  Angelo  Massimi  (now  Palazzo  Or- 
sini). 

In  painting,  Peruzzi  was  at  first  a  pupil  of 
Pinturicchio  (see  Pinturicchio).  He  afterward 
assisted  Raphael  in  Rome  Among  his  many 
works  are  the  paintings  of  the  choir  of  S.  Ono- 
frio  (Rome),  much  of  the  decoration  of  the 
Famesina,  and  the  decoration  of  the  Capella 
Pozzetti  at  S.  Maria  deUa  Pace  (Rome,  1516). 
He  frequently  designed  fetes  and  processions, 
and  painte<l  many  facades.  His  notes  and  de- 
signs were  used  by  Serlio  (see  Serlio)  in  prepar- 
ing his  books.  Peruzzi  was  buried  in  the  Pan- 
theon near  Raphael 

Rudolf  Redtenbacher,  Baldassare  Peruzzi  und 
seine  Werke  ;  Vasari,  Milanesi  ed. :  Vasari,  Blash- 
field-Hopkins  ed.;  Miintz,  Benaissance ;  Suys  et 
Haudebourt,  Palais  Massimi;  A.  Ven turi,  \Far^ 
nesina;  Donati,  Elogio;  Gaye,  Carteggio. 

PEST  HOUSE.     (See  Lazar  House.) 
PETER  OF  COIiECUUKCH ;    priest   and 
architect;  d.  1205. 

London  Bridge  was  destroyed  and  rebuilt  in 
1091,  1136,  and  probably  at  many  other  times. 
All  these  early  structures  were  of  wood.  Accord- 
ing to  Stow  (op.  cit.)  the  last  wooden  bridge 
was  built  by  Peter,  curate  of  S.  Mary  Colechurch 
(London),  in  1163.  The  first  stone  bridge  was 
begun  by  Peter  of  Colechurch  in  1176  and  fin- 
ished in  1209.  It  was  constructed  on  twenty 
arches  with  nineteen  piers,  and  houses  were  built 
upon  it. 

Knight,  London ;  Knight,  Cyclopedia  of  London  ; 
Stow,  Surrey  of  London  ;  Redgrave,  Dictionary  of 
Artists;  Thomson,  London  Bridge. 

FETTT,  FRAN90IS ;  architect. 

A  son  of  Guillaume  Petit,  maUre  des  oeuvres 
of  the  city  of  Beauvais.  May  3,  1578,  he  was 
chosen  to  conduct  the  works  at  the  Pont  Neuf 
(Paris)  with  his  brother  Jean,  Guillaume  Mar- 
chand  (see  Marchand,  G.),  and  others.  March 
7,  1600,  he  contracted  with  others  to  build  the 
western  portion  of  the  Grande  Galerie  du 
Louvre,     (See  Cbambiges,  Pierre,  II.) 

Berty,  Topographie.  Louvre  et  T^ileries. 
PETRXJS  DE  MARIA;  architect  and  mo- 
saicist. 

Petmsde  Maria  built  the  cloister  at  Sassovivo 
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Frolhingham,  CluiattT  of  the  Lateran. 

PBTRns  aULIMARI.  (See  Gulimari  da 
Piperno,  Petras.) 

PEW.  Originally,  an  enclosed  and  slightly 
elevated  plaee  fitted  with  a  desk  and  more  or  leas 
complete  conveniences  for  writing ;  the  place  for 
s  cashier  or  paymaster,  a  elerk  who  had  busi- 
ness with  the  public,  or  any  one  who  needed  a 
certain  separation  or  enclosure,  while  still  re- 
maining accessible.  Lawyers  formerly  received 
their  clients  in  public  places  where  each  attor- 
ney had  his  own  pew.  Later,  a  bon  in  a  theatre  ; 
and,  in  the  same  way  of  extension,  an  enclosed 
space  with  one  or  more  seats  in  a  church 
held  by  one  person  or  family,  as  distinguished 
from  the  opeo  benches,  which  were  free. 
The  pews  of  the  seventeenth  and  eighteenth 
centuries  had  often  seats  on  three  sides  of  a 
space  about  5  by  7  feet,  enclosed  with  wooden 
partitions  4  feet  or  more  high.  The  nine- 
teenth century  pew  is  generally  long  and 
narrow,  with  back  and  ends  3  feet  high  or 
less,  and  fitted  with  one  long  bench  only,  the 


PHAROS 
M,  J.).  In  1762  he  won  the  Grand  Prix  de 
Rome  in  architecture.  Returning  to  Paria,  he 
was  appointed 
conlr6lear  of 
the  buildings  at 
the  chateau  of 
S.  Germain  and 
of  Fontaine- 
bleau.  -He  de- 
signed the  elec- 
toral palace  and 
chapel  at  Go- 
bi en  tz  (Rhenish 
Prussia),  Under 
the  Empire  he 
was  architect  of 
the  administra- 
tion of  the  hos- 
pitals He  pub- 
lished  several 
works  on  archi-    P'w  in  Chukch  at  Elkstomk, 

|^„^^„  tiLUUCBSTERBHlRS;    C.   ViSO. 

Quatremfere  de  Quincy,  Notiet  lur  A.  F.  Feyre; 
youvellt  biugraphie  gknerale. 

PETSi:,  AHTOINE   MASIE  ;   architect ; 
b.  1770;  d.  May  24,  1843. 

*  son  of  Marie  Joseph  Peyre  (see 
e,  M.  J.).  Under  the  Directoire  he 
appointed  arcbilecte  des  b&timent» 
I  and  took  charge  of  tlie  construc- 
of  the  Observatoire  and  of  the  in- 
ition  of  the  Mus^e  des  Monuments 
^ais  in  the  convent  of  the  Petits- 
istins  under  the  direction  of  Marie 
mdre  Lenoir  (see  Lenoir,  M.  A.). 
S09  he  was  appointed  architect  of 
Palais  de  Justice  (Paris),  and  made 
isive  additions  to  that  building.  In 
I  he  built  the  old  Gait^  theatre  in 
I  (now  destroyed).  He  built  also 
the  theatre  at  Soissons  and  a  the- 
atre at  Lille.  He  published  sev- 
eral works  on  architecture. 


Pbw:   Bikhau  Priort,  NoRfOLKSBiRB;  c.  i: 

occupants  of  which  all  face  the  pulpit  or  read- 
ing-Jesk.     (Cuts  cols.  1 26,  1 27,  1 28.)  —  R.  S. 

PEW  CHAIR.  A  hinged  seat,  attached  to 
the  end  of  a  church  pew,  to  afford  accommoda- 
tion in  the  aisle  when  additional  seats  are  re- 
quired.    (United  States.) 

PETRE,  ANTOIITE  FRANpOIB ;  archi  - 
tect  and  painter  j  b,  April  5,  1739;  d.  March 
7,  1823. 

A  brother  of  Marie  Joseph  Peyre  (see  Peyre, 
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I,  MARIE  JOSEPH;    architect; 
L  Aug.  II.  1788, 

the  Grand  Prix  de  Rome  in  archi- 
751.     In  1 767  he  was  admitted  to 
me d' Architecture.  Inl772bewaa 
H).  associated  with  De  Wailly  (see  Wailly)  as  su- 
pervising architect  of  the  chateau  of  Fontaine- 
bleau,  and  with  him  built  the  Od^on  theatre  in 
Paris. 

Baucbal,  DIctionnaire. 

PHAROS,  A.  A  lighthouse  or  beacon  tower 
which  anciently  stood  on  the  Isle  of  Pharos,  at 
theentranceof  the  port  of  Alexandria.  Hence, — 
B.  Any  lighthouse  for  the  direction  of  sea- 
men ;  a  watch  tower  or  beacon,  especially  when 
of  a  more  or  less  monumental  character. 
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PHIDIAS  (FHBIDIA8) 
PHIDIAa  (PHZHDIAS)  ;  Bculptor  and  er- 
ehitect. 

Phidias  b^an  as  a  painter.     He  was  one  of 
the  tbre«  great  pupils  of  Agelaidas  (see  Age* 
Uidae).      His 
earliest  recorded 
vork      was     a 
chiyselephant' 
ine    statue     of 
Athena  at  Pel- 
leiie  in  AchaJa, 
Oreere.     About 
459  he  made  a 
statue  of  Athena 
Areia  for  a  tem- 
ple at  Plat^ea  in 
Bceotia.  To  this 
early  period  may 
be  ascribed  his 
Aphrodit6    Ou- 
raaia,  the  Apollo 
Parnopioa,     the 
Hermes    Prona- 
os,  and  the  Am- 
azon at  Ephesos. 
Pew  in  Church  at  Kidliniitok,  Before  the  end 
^^'^"Iw  Ni™B*"F'jV«";  "^  "'*'  adminis- 
(I.H.C.:   BBS  Abticle  LH.S.)-      tration  of  Cimon 
(d.     469     B.C.) 
Phidias  made  the  bronze  statue  of  Athena  Pro- 
macbus  which  stood  on  the  Acropolis.     The  his- 
tory of  the  great  chryselephautjne  statue  of  Zeus 
in  the  temple  of 
that      god      at 
Olympia   is  ob- 
scure, but  It  was 
probably     dedi- 
cateil  about  448 
B.C.     After  this 
If  time  Phidias 
was  attached  to 
the  administra- 
tion of  Pericles 
at  Athens,  and 
i^  Phidias,  aceord- 
k  iug  to  Plutarch, 
r  wasmaile  siiper- 
'-   inteiident  of  all 
the  public  build- 
ings.   The  colos- 
sal   chrysele- 
phantine Btatue 
of  Athena  which 

Pbw;    CHUHrH  iT  Steefi.r  Aa-      .       i  ■     .i,    n 

TON   OiFuKDSHiRE  ■  c   1500      stood  m  tile  PaF- 

secrated    in    438    B.C.      (See   Elgin    Marbles; 
Greece,  Architecture  of;  Parthenon.) 

Collignon,  ni$Uiirf  di  la  Sciifpluri!  Grvtqiie ; 
Collision,  Pbidi/ta ;  Waldstcin,  Eamya  im  the  Art 
of  Phfliliaa;  SWry,  PhUiiag  and  Che  Elgin 
Marbles;  retersoti,  Die  Kun»t  den  Phi-idiaa; 
Michaelis,  Der  Partfieiion;  Uaoiil ton, Lord  Elgin's 
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Purg«iltin  Grfrce ;  Plutarch,  Perittet ;  Pautaniat, 
(Fraser'sTrana.). 

PHBNGITBS.  Same  as  Phengites  Marble  ; 
under  Marble. 

PHILOII;  architect. 

Philou  was  included  by  Varro  among  the 
seven  greatest  architects  of  Greece.  His  beet 
known  building  was  the  arsenal  at  the  Peineus 
(the  port  of  Athens).  This  building  was  erected 
between  346  and  328  B.C.,  and  was  bumeil  by 
the  Roman  general  Sulla.  Philon  wrote  licioks 
on  proportion  and  a  description  of  the  areenal. 
An  inscription  has  been  found  giving  an  accurate 
description  of  this  buildbg.     (Cboisy,  op.  cit.) 

Choisy,  £!tude,i  ^igraphiquei ;  Thos.  W.  Lud- 
low, 7^«  Athfiiian  Argenal  of  Philou  in  AmKHcan 
Journal  of  Phibiliigy. 


The  unpvr  ■nnrl  hxi  the  nival  fKiiti-bHin.oith  the 

PHOTOORAPHT.  The  art  and  the  pro- 
eeas  of  making  pictures  by  the  action  of  light 
upon  chemically  prepare<l  surfaces,  as  of  paper, 
glass,  metal,  etc.  The  application  to  the  study 
of  architecture  dates  from  about  l'^49,  at  which 
time  Pouti,  of  Venice,  was  making  paper  prints 
of  important  buildings  in  Venice.  The  prints 
made  at  this  time,  though  somewhat  faded,  are 
still  useful.  E.  D.  Baldus,  of  Paris,  was  mak- 
ing large  and  very  splendid  pictures  of  Fi'eni-h 
cathedrals  as  early  aa  1854,  and  these  pictures 
are  still  in  excellent  condition. 

The  great  majority  of  arehitectural  photo- 
graphs which  are  purchased  by  travellers  in 
Euro[)e  are  taken  with  a  view  to  giving  a  general 
picture  of  an  agreeable  sort ;  carefully  taken 
pictures  giving  less  visitml  buildings,  and  espe- 
cially views  of  cletails  on  a  large  scale,  are  often 
difficidt  to  procure.  In  this  respect  there  is  a 
very  great  difference  between  one  town  and 
another. 

Great  collections  of  architectural  photographs 
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have  not  very  commonly  been  made,  one  reason 
being  the  difficulty  attending  their  accumulation, 
owing  to  the  absence  of  a  well-organized  trade 
with  its  catalogues,  its  advertisements,  and  its 
trade  methods.  The  necessity  of  providing 
much  space  for  the  accommodation  of  photo- 
graphs and  the  difficulty  of  their  organization 
and  cataloguing,  and  the  constantly  increasing 
number  of  books  illustrated  by  photography, 
have  also  counted  against  the  making  of  these 
collections.  It  is  probable  that  the  formation 
of  a  complete  collection  of  architectural  photo- 
graphs would  involve  the  immediate  purchase 
of  70,000  or  80,000  prints  and  the  taking  of 
hundreds  of  new  ones  yearly,  besides  the  neces- 
sary taking  of  many  pictures  for  which  special 
orders  would  have  to  be  given.  A  photograph 
of  a  building  or  part  of  a  building  should  be 
taken  without  the  slightest  reference  to  the 
artistic  effect  of  the  picture.  The  object  of  the 
picture  being  to  convey  to  the  student  all 
the  facts  possible,  concerning  the  work  of  archi- 
tectural art,  the  photograph  should  be  considered 
as  a  faithful  mirror  in  which  those  truths  are 
preserved.  On  this  account  many  operators 
prefer  an  overcast  day  which,  by  avoiding  strong 
shadows  with  sharp  edges,  enables  the  student 
to  see  the  details  of  the  building  even  in  its 
recesses.  On  the  other  hand,  there  are  those 
students  of  architecture  who  insist  upon  the  in- 
tention of  the  designer  to  use  shadows  as  the 
chief  element  in  his  architectural  design.  It  is 
to  be  observed  in  relation  to  this  that  designing 
in  shadow  is  rather  an  ideal  of  the  theorizer 
upon  architectural  designing  than  a  practical 
matter ;  as  is  made  evident  by  the  fact  that  the 
details  of  the  north  flank  of  a  building,  where 
the  sun  seldom  strikes,  are  not  often  very  unlike 
those  of  the  south  side.  The  practice,  there- 
fore, of  taking  photographs  in  cloudy  weather 
is  to  be  commended,  the  resulting  photographs 
being  much  truer  and  softer,  and  with  carefU 
stopping  down  of  the  len^  and  giving  a  longer 
exposure,  the  details,  in  the  shade  and  high  light 
as  well,  will  be  strong  and  brilliant.  Until 
within  the  last  few  years  the  photographs  of 
interiors  have  not  been  successful,  owing  to  the 
halation  or  fog  which  would  appear  around 
all  windows  facing  the  direct  light;  but  with 
the  introduction  of  the  non-halation  plate  much 
of  the  trouble  is  obviated.  The  flash  light  is 
hardly  to  be  recommended  for  architectural  re- 
production, as  long  exposure  of  the  plate  will 
^ve  best  results  except  in  interiors  where  light 
does  not  penetrate  at  all. 

Photography,  as  applied  to  the  rendering  of 
architectural  subjects,  may  be  divided  into  two 
divisions,  —  prints  by  direct  process,  and  prints 
which  are  photo-mechanical. 

Direct  process  is  where  the  negative  is  used 
for  making  a  positive  print  by  the  action  of  light 
on  a  sensitized  surface. 
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Photomechanical  is  where  the  negative  is  a 
means  only  to  produce  either  another  negative 
or  a  positive  on  some  hardened  surface,  on  which 
printer's  ink  can  be  spread  for  the  purpose  of 
mechanical  printing. 

Prints  by  direct  process  may  be  made  by  di- 
rect contact  with  the  negative,  thus  giving  the 
same  size  picture  as  the  negative,  or  may  be 
enlarged  by  solar  or  arc  light  projections  on  to 
the  sensitized  paper  ;  or  a  large  negative  of  the 
desired  size  can  be  made  from  the  small  nega- 
tive, from  which  direct  printing  can  be  done 
without  the  further  necessity  of  a  projecting  or 
enlarging  camera  ;  where  a  large  number  of 
prints  are  to  be  made  this  is  the  best  method. 
For  direct  printing  there  are  many  papers,  as 
silver,  aristo,  vera,  blue  print,  platinum,  car- 
bon, bromide,  velox,  etc.  For  detail,  such  as 
is  required  for  architectural  subjects,  carbon 
and  bromide  give  the  best  results,  and  espe- 
cially are  adapted  for  enlargements. 

Mat  surface  papers  are,  on  the  whole,  to  be 
recommended  over  the  glazed  papers,  as  avoid- 
ing the  annoying  reflecting  surfaces,  though  for 
accuracy  and  clearness  of  detail  the  glazed 
papers  may  be  preferred. 

The  various  papers  above  mentioned  can  be 
divided  into  three  classes,  —  those  which  print 
out  after  exposure  to  the  light,  through  the 
negative,  those  which  print  but  faintly  or  where 
the  image  is  scarcely  discernible,  and  those 
which  show  no  image;  the  two  latter  classes 
must  be  developed  after  the  exposure  is  made 
before  the  full  image  appears. 

Silver,  aristo,  vera,  and  blue  print  are  of  the 
first  class,  platinotype  of  the  second  class,  and 
bromide  and  carbon  of  the  third  class. 

Of  the  papers  in  the  two  latter  classes,  i.e, 
those  which  do  not  print  out,  platinum  is  to  be 
recommended  both  for  the  results  obtained,  the 
extreme  facility  for  working,  and  for  perma- 
nency; it  yields  a  soft  gray  print,  but  lacks 
brilliancy  of  detail  in  the  half  tones  and  shad- 
ows ;  it  might  be  said  that  it  is  to  photography 
what  the  impressionist  school  is  to  painting. 

The  platinum  print  is  thoroughly  appreciated 
for  pictorial  work  where  softness  and  effect  are 
sought  and  minute  detail  is  not  required. 

Of  the  processes  belonging  to  the  second  di- 
vision, the  photomechanical,  there  are  as  many 
varieties  as  there  are  papers  in  the  first  divi- 
sion; those  most  in  use  are  the  collotype, 
photogravure  or  heliogravure,  half  tone,  or 
photo-electrotype. 

The  collotype  process  is  worked  on  a  film  of 
bichromated  gelatine,  which,  when  exposed  un- 
der a  negative,  may,  when  washed  and  dried, 
be  treated  in  the  same  manner  as  a  lithographic 
stone ;  that  is,  the  parts  acted  on  by  the  light 
refuse  to  absorb  water,  but  take  the  greasy 
printer's  ink,  while  the  parts  not  acted  on  ab- 
sorb water  and  refuse  the  inks. 
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The  collotype  process  is  used  largely  in  all 
countries,  and  worked  under  various  names. 
In  Germany  as  Licktdrucky  in  France  as  pho- 
totypiey  and  in  England  and  America  as  collo- 
type, phototype,  albertype,  and  various  other 
fancy  names.  The  heliotype  is  a  slight  modifi- 
cation of  the  collotype  process,  the  principal 
feature  being  that  the  gelatine  film  can  be  hard- 
ened with  chrome  alum,  and  afterwaal  detached 
from  the  support  on  which  it  was  originally  pre- 
pared. It  then  forms  a  tough  and  flexible  skin 
of  gelatine,  which  can  be  used  at  any  time  for 
printing  from  by  attaching  to  a  zinc  plate  or  to 
a  cylinder. 

For  the  reproduction  of  architectural  sketches 
for  illustrative  work,  either  line  drawings  or  col- 
oured sketches,  the  photo-electrotype  process  is 
most  in  vogue,  and  is  one  of  the  earliest  pro- 
cesses of  engraving  with  the  aid  of  photography. 
If  a  black  and  white  line  drawing  is  to  be  re- 
produced, a  sheet  of  chromotized  gelatine  is  ex- 
posed under  the  negative,  the  eflTect  being  that 
the  parts  most  affected  by  the  light  shining 
through  become  insoluble  and  incapable  of  ab- 
sorbing water,  while  the  parts  not  affected  be- 
come readily  soluble  when  treated  with  warm 
water  or  an  acetic  acid  bath,  so  leaving  the 
insoluble  parts  to  form  an  image  in  relief;  from 
these,  moulds  in  wax  and  plaster  are  made,  from 
which  the  copper  relief  block  is  made  for  typo- 
graphic printing.  If  the  drawing  to  be  repro- 
duced is  either  in  wash  or  in  colour,  we  have 
to  deal  with  what  is  known  as  tone  work,  and 
the  negative  must  be  made  through  a  fine  lined 
screen,  about  two  hundred  lines  to  the  inch ; 
this  breaks  the  light  up  into  little  dots  and 
squares,  producing  what  is  generally  termed  a 
"  half  tone." 

If  a  reproduction  is  to  be  made  from  a  photo- 
graph, the  photograph  should  be  made  on  silver 
paper,  and  not  too  glossy. 

In  summing  up,  as  to  the  most  desirable 
method  for  the  reproduction  of  architectural 
subjects,  it  must  be  stated  that  it  depends  en- 
tirely on  the  use  or  purpose  to  which  the  repro- 
duction is  to  serve. 

Where  a  large  number  of  prints  are  to  be 
made  of  the  same  subject,  one  of  the  photo- 
mechanical processes  must  be  accepted ;  while 
if  time  and  number  of  prints  or  reproductions  do 
not  enter  into  the  question,  it  is  safe  to  say  that 
the  best  results  are  from  the  carbon  print,  its 
superiority  over  other  papers  being  its  brilliancy 
and  softness  of  detail  in  high  light,  shades,  and 
shadows,  also  the  latitude  it  affords  for  render- 
ing different  tone,  to  which  must  be  added  its 
permanency. 

Of  the  photo-mechanical  processes,  the  photo- 
gravure is  undoubtedly  the  most  satisfactory  in 
every  way,  giving  the  most  exquisite  detail ;  its 
range  is  so  great  that  the  softest  or  hardest  ma- 
terials will  come  out  in  their  true  value;  the 
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stone  corbel  or  the  carefully  wrought  grille  will, 
at  a  glance,  show  in  true  contrast  with  the  deli- 
cately veined  polished  marble  columns  and  the 
soft  plush  draperies,  and  it  is  in  this  very  par- 
ticular that  the  half-tone  process  is  so  inferior, 
texture  being  almost  absent.  In  fact,  the  one 
should  hardly  be  compared  with  the  other.  The 
former  is  a  hand  process,  where  each  picture  is 
pulled  from  the  copper  plate,  while  the  latter  is 
the  direct  result  of  the  "  rapid  fire  "  multiply- 
ing printing  machine,  and  naturally  the  least 
expensive. 

In  enumerating  the  various  methods  above, 
the  American  synonym  is  given  in  each  case. 

The  Encyclopoedic  Dictionary  of  Photog- 
raphy^ by  Walter  E.  Woodbury,  is  a  most 
valuable  work,  capable  of  furnishing  aid  to 
every  student  of  the  subject. 

—  Chakles  I.  Berg. 

PIANO  NOBII£.  In  an  Italian  residence, 
the  principal  story  containing  the  apartments 
of  ceremony  and  reception,  usually  one  flight 
above  the  ground,  but  often  situated  above  an 
intermediate  entresole  or  mezzanine.  (Com- 
pare Premier  Etage,  under  !6tage.) 

PIAZZA  A,  In  Italian  cities,  an  open 
square  more  or  less  surrounded  by  buildings; 
the  open  area  made  by  the  intersection  of  sev- 
eral streets. 

B,  In  the  United  States,  same  as  Ve- 
randah. 

PICCONI,  AlVTONIO.  (See  San  Gallo, 
Antonio  II.,   da.) 

PICK  DRESSINa.  The  first  rough  dress- 
ing, or  facing,  of  granite  or  other  hard-quarried 
stone  by  means  of  a  heavy  pick  or  wedge-shaped 
hammer.  Pick  dressing  produces  a  result  suit- 
able for  heavy  foundations  or  underpinnings 
where  smooth  work  is  not  required. 

PICKET  HUT.  A  rude  dwelling  made  by 
driving  stakes,  or  "pickets,"  into  the  ground, 
and  roofing  them.  The  Mexican  jac&l  construc- 
tion is  a  form  of  picket  hut.     (See  Jacal.) 

— F.  S.  D. 

PICTOU  STONE.  An  olive-gray,  fine- 
grained, carboniferous  sandstone  from  Pictou 
Harbour,  Nova  Scotia.  —  G.  P.  M. 

PICT'S  HOUSE.  In  Scotland,  a  nide 
dwelling  built  often  upon  the  side  of  a  hill,  so 
that  parts  of  the  house  are  excavated,  while 
others  are  enclosed  by  walls  of  unhewn  stones. 
The  rude  stonework  was  carried  up  in  a  conical 
or  domical  shape  until  the  roof  was  completed ; 
then  the  earth  was  heaped  above  it,  or  a  layer 
of  turf  or  peat  was  used  to  cover  everything. 
These  buildings  were  sometimes  large,  contain- 
ing many  chambers. 

Wilson,  Prehistoric  Annals  of  Scotland. 

PICTUIIB  OALLERT.  A  hall  planned 
and  provided  with  regard  to  wall  spaces,  area 
of  floor,  and  lighting  by  day  or  night,  for  the 
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Tlili  fa  tru<  of 


most  convenient  expoeition  of  picti 
Gallery.  C) 

PICTURB  PIiAXm.  In  perspective  draw- 
ing, the  plane  of  projection,  generally  vertical. 
(See  Perspective.) 

PmCB  ^70RK.  Work  done  and  paid  for 
by  measure  of  quantity  at  a  fixed  rate,  accord- 
ing to  a  previous  estimate  of  value  ;  i.e.  at  an 
agreed  price  per  thousand  for  a  certain  quality 
of  bricks  laid  in  a  specified  manner,  or,  iu  the 
case  of  atonework,  at  a  given  price  per  perch, 
etc.,  in  contradistinction  to  work  done  and  paid 
for  by  the  measure  of  time,  or  by  lump  Bum. 
(See  Contract';  Day'a  Work.) 

PIBDSOrr.     A  pier  partly  engaged  in  a 


Cldstered  Pteb: 


Shafts  Bandid. 


[br:     Navb    Arcadb  ;     Islip 
Church,    Oxfohoshire;    c. 

IIHO. 


wall ;  perhaps  to  be  distinguished  from  a  pilas- 
ter, as  having  no  cap  and  base.  A  term  of 
loose  application,  adapted  from  the  French  Pied- 
droit.     (Compare  Pilaster  Mass.) 

FHIN  ;  PIBNO.  An  arras ;  a  salient  angle. 
Compound  terms  result  from  this  meaning  ;  as 
pieu  hammer,  a  hammer  having  a  cutting  edge  ; 
pien  rafWr,  in  Scotland,  a  hip  rafter.  (See 
Pien  Check,   under  Check.) 

punt.     A.    Any  more  or  less  isolated  mass 
of  masonry,  generally  acting  as  a  support ;  aa 
the  portion  of  a 
wall  between  two 
openings;    the 
supports —  larger 
than     mere    col- 
umns—  of  vault- 
ing in  me<liteval  ' 
churches,  the  pro- 
jecting bultreases 
or  Btiffeners  along 
the  flanks  of  Ro- 
manesque  and   Pier:  CLcn-ERED  and  Bano- 

f^iu:.    „i 1 ED  Pibrh;  Lincoln  Cathe- 

Gothic    churches       dral;  laiu  Cbbturv, 
the  masonry  and 

grillage  under  a  column  in  modem  construc- 
tion. (See  Column  ;  Clustered  Column ;  Pilas- 
ter and  following  titles.) 

B.  A  structure  like  a  bridge  or  dyke,  pro- 
jecting from  the  land  into  deep  water  to  allow 
of  the  loading  and  unloading  of  vessels,  or  more 
rarely  to  protect  an  anchorage  or  the  entrance 
to  a  harbour.  (See  Embankment ;  Fondamenta ; 
Jetty  ;  Landing ;  Molo  ;  Quay  ;  Riva.) 

Compoimd  Pier.  Any  pier  composed  of 
several  members  grouped  together,  as  distin- 
guished from  one  having  a  simple  square,  cir- 
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Wholk.      STOaUM- 

BSR,  Church  or 
8.  MarTi  Somkr- 
sbt;  c.  1500. 

cular  or  polygoDol  Bection.  The  term  tbua 
includes  aU  cluatered  pillars  or  piers,  and  those 
having  a  cnicifonn  or 
stepped  cross  section. 
Thejr  cODBtitute  a  dia- 
tinguiahing  feature  of 
mediaeval  chiirch  architec- 
ture, through  almost  its  en- 
tire histoiy  from  the  tenth 
to  the  fifteenth  or  sixteenth 
centuiy. 

Hooreatlciii  Plot.     (See 
under  R.) 

PIBRCBO  WORK. 
Decoration  which  consists 
mainly  or  partially  of  per- 
Toratioos.  The  essential 
character  of  this  kind  of  decoration  depends  on 
whether  the  perforations  are  intended  to  be  seen 


PIGTAIL  AND  PERIWIG  STYLE 

as  accentuated  points  of  light  against  dark  or 
of  dark  against  light. 

PIGTRA  NEPHHITICA,     (See  Nephrite.) 

pnrrRABAfTTA,  OIACOMA  DA  ;  archi- 
tect and  sculptor. 

Many  of  the  buildings  in  Rome,  which  arc 
attributed  by  Vosari  to  Giuliano  da  Maiano 
(see  Giuliano  da  Maiano)  and  Baccio  Pontelli 
(see  Pontelli),  were  probably  huilt  by  Pietra- 
santa.  Among  others,  the  church  of  S.  Agos- 
tino,  built  in  the  reign  of  Sixtus  IV.  (Pope 
1471-14S4).  In  1452  he  madeseveral  marble 
doors  for  the  Capitol,  and  in  the  records  of  Pius 
II.  (Pope  1458-1464)  he  is  mentioned  as 
superintendent  of  the  construction  of  the  loggia 
of  the  Benediction,  with  the  title  "  Superstes 
fabricce  pulpiti."  In  1467  and  1468  he  ap- 
pears as  director  of  the  works  at  the  Vatican 
and  the  Palazzo  di  S.  Marco  (Rome). 

Mliniz,  Le$  Arts  ft  la  cour  des  papes. 

PIBTRO  DA  CORTOITA  (See  Benetini, 
Pietro.) 

PIETRO  OI  AUNBLLA  (See  Beccafiuni, 
Domenico.) 

PIGAlijI,  JEAIT  BAPTI8TB-,  sculptor  ^ 
b.  Jan.  25,  1714  ;  d.  Aug.  20,  1785. 

At  the  age  of  eight  he  was  employed  in  the 
atelier  of  Robert  ie  Lorrain  (see  Lorrain,  R.  le), 
and  at  twenty  entered  the  academy  of  painting 
and  sculpture  in  Paris.  He  studied  in  Rome,  and 
on  his  return  made  the  beautiful  statue  of 
Mercury,  now  in  the  Louvre,     One  of  his  most 


PiERCBD  Work:   Stokr  Window  Si^abs;  Cbntral  Stria. 

important  works  is  the  tomb  of  the  Mar^ehal 
de  Saxe  in  the  church  of  S.  Thomas  at  Stras- 
burg  (Elsass,  Germany). 

Gonse,  Seviplurt  fran^ise. 

PIOEON  BOnSB.  (See  Colombieri 
Dovecote.) 

PIG  Lno  JOINT.  Same  as  Dog  Ear 
Joint  (which  see  under  Joint). 

PIGTAIL  AND  PBRIWIG  STTLB. 
In  German,  Zopf  und  Periicke  Styl,  the 
fantastic  late  neocla^ic  of  Germany,  a  term 
of  ridicule  corresponding  to  Barock  (for 
which  see  Barocco  Architecture).  The 
style  is  more  commonly  designated  Zopf 
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PILA 
Sl;/l  simply,  aod  this  abbreviHted  form  is  rather 
common  even  in  serious  wiiting. 

PILA-  In  Italy,  a  holy-wnter  font,  consiet- 
ing  of  B  bowl  niounte<l  on  a  shaft  or  foot,  as 
distinguished  from  a  font  secured  to  or  banging 
from  a  wall  or  pier.     (Compare  Knitier.) 

PILABTBR.  An  engaged  pier  with  a  more 
or  leas  flat  fat*,  projecting  slightly  from  a  wall 
surface,  and  furnished  with  a  capital,  base,  etc., 
as  if  to  correspond  with  a  column ;  the  shaft 
may  be  in  a  single  piece,  or  it  may  be  built  up 
in  courses  with  the  masonry  of  the  wall  of 
which  it  forms  a  part.  It  was  a  Roman  expres- 
sion of  the  Greek  Anta,  but,  unlike  the  anta, 
its  capital  was  made  a»  nearly  as  possible  like 
the  capital  of  the  corresponding  column,  with 
which  in  Roman  work  it  was  nearly  always 
associated  as  a  respond,  but  rarely  used  inde- 
pendently in  Roman  work.  But  in  the  Renais- 
sance, the  function  of  pilasters  became  greatly 
enlai^ed,  and  they  were  often  used,  without  the 
detached  columns  from  which  they  were  de- 
rived, to  express  upon  a  wall  face  an  order  of 
architecture  or  a  superim position  of  orders  in 
flat  relief  as  it  were,  taking  the  place  of  the 
engaged  column  as  useii  in  the  practice  of  the 
Romans.  The  engaged  piers  in  Romanesque 
architecture  are  sometimes,  by  extension,  called 
pilasters.  —  H.  V.  B. 

PILASTER  MASS.  An  engaged  pier  built 
up  with  the  wall :  usually  without  the  capital 
and  base  of  a  pilaster ;  an  undeveloped  buttress, 
as  in  Romanesque  work.     (Compare  Pie<Iroit.) 

PILASTER  STRIP.  Same  as  Pilaster 
Hass,  but  generally  applied  to  a  comparatively 
slender  pier  of  slight  projection. 

PILASTRATA.  In  Italian,  and  by  adoption 
in  English,  a  row,  series,  or  onler  of  pilasters. 
(Compare  Colonnade.) 

pn£  A  post,  or  similar  member  of  wood 
or  metal  sunk  or  driven  into  the  soil  to  form  a 
foundation  for  a  supeistructure  or  to  fonn  a 
retaining  wall  or  dam.  Most  commonly  used 
in  series  in  soft  and  yielding  soil,  or  in  water 
as  a  support  for  walls,  piers,  and  the  like, 
whose  pressure  would  be  too  great  for  the  soil. 
When  in  place,  a  pile  may  reach  a  hard  sub- 
stratum and  thus  serve  as  a  column  or  post 
to  transmit  the  pressure  of  the  superstructure 
through  the  softer  material  to  a  ^rm  founda- 
tion :  or  it  may  resist  the  tmpose^l  pressure  by 
the  friction  of  the  material  against  its  sides. 
(See  Foundation.) 

Clo««  Pile.  One  placed  in  immediate  con- 
tact with  another,  as  in  the  construction  of  a 
coffer  dam. 

False  Pile.  A  pile,  or  similar  member, 
placed  on  top  of  a  pile  or  piles,  after  driving, 
to  reach  a  desired  level.  (See  Follower  Pile, 
below.) 

Fender  Pile.  A  pile  used  at  water  fronts 
to  act  as  a  guard  or  fender  between  boats  and 


a     landing.       The 

most  notable  ex- 
amples are  those 
of  Venice,  which 
are  mentioneii  here 
on  account  of  their 
decorative  effect. 
They  are  adorned 
with  simple  painted 
decorations,  recall- 
ing the  colours  of 
some  heraldic 
achievement 

FlUer  or  FiUiiig 
Pile.       One  driven 

between  gauge  piles  p,^^^^  ^^^^^ ._  ^„,^^^  ^.^ 
after    these     have  oimia,  U.8. 

been  placed.  (Comptre  cuU  under  Colombter.) 

Follower    Pile. 

One  used,  in  driving,  as  an  extension  to  a  pile 
which  has  been  driven  to  its  ftilt  length  without 
reaching  a  hard  bottom  or  meeting  with  sufficient 
resistance.  (See 
False  Pile,  , 
above.) 

Gauge 
Gauged  Pile. 
One  of  several 
carefully  placed  J 
by  accurate  „ 
measurement,  a 
a  gauge  for  the 
rest  of  a  series.  The  tops  of  gauge  piles  are 
commonly  connected  by  a  horizontal  ledge,  or 
wale,  on  each  side,  between  which  the  Filling 
Piles  are  driven. 


Hollow  Pile.     A  hollow  metal  cyliQiIer  used 

as  a  pile  and  commonly  sunk  from  its  interior. 

Hydraulic    PUa.      A    form   of   hollow   pile, 

inside  of  which    excavating  is  carried  on  by 

means  of  a  jet  of  water. 

Fnenmatdo  Pile.  A  form  of  hollow  pile 
which  is  forced  into 
place  by  atmospheric 
presgiire  when  the  air 
within  is  exhausted, 
bringing  with  it  the 
displaced  soil,  (See 
Caisson  I.) 

Pug   Pile.     (See 
Sheet  Pile.) 

Band    File.      A 
preparation  for  founda- 
tion  in   soft  soil- — -a 
Bubetitute  for  a  wooden 
pile  —  by  a  fllhng  of 
sand  in  a  deep  round 
bole ;   usually  formed 
by  driving  a  woodeD 
Nko-  P''^'  withdrawing   it, 
>  and  ramming  sand  into 
ipA     {WsTBEooTT-  ^J"^  "pening.    (See 
id),  Swudkh.  Foundation.) 
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PILE  DWELLING 

Screw  Pile.  A  pile  terminating 
in  a  screw  at  its  lower  end,  by  which 
it  is  forced  into  very  hard  material 
when  revolved, 

Bheet  Pile.  One  of  a  series  of 
accurately  cut  and  squared  timbers  — 
generally  broad  and  thin,  as  planks  — 
driven  iu  close  contact,  as  for  forming 
a  temporary  wall  about  a  deep  excava- 
tion. In  its  best  fonn,  a  sheet  pile  is 
tongued  and  grooved,  and  its  foot  is 
bevelled  so  as  to  form  a  point  or 
sharp  edge  at  the  side  which  is  to 
come  against  a  pile  which  is  already 
in  place :  in  driving,  the  pile  is  thus 
wedged  close.  The  form  known  as 
the  pug  pile  has  a  tongue  and  groove 
of  dovetail  section  by  which  it  ic 
tightly  locked  to  its  neighbours. 

Bheatta  Pile.  Same  as  sheet  pile  ; 
a  corruption,  possibly  in  confusion  with 
sheathing,  which  such  piling  resem- 
bles. —  D.  N.  B.  S. 

PILE  DRIVER.  A  machine  by 
which  a  heavy  weight  (about  1200 
pounds)  is  raised  to  a  height  and  then 
allowed  to  fall  suddenly.  The  wind- 
lass may  be  turned  by  hand,  or  by  a 
small  steam  engine ;  the  weight  or 
hammer  is  commonly  released  by  the 
automatic  action  of  a  hook  which  ia 
thrown  out  of  a  ring  when  it  reaches 
a  certain  height. 

PII2  DWELLina.  A  house 
built  upon  piles,  especially  when  sur- 
rounded by  water  or  swamp,  the  piles  being  long 


Pilaster  Stbip:  Fodit- 


PILE  TO"WBR 
enough  to  hold  the  house  with  its  pint- 
fonna  and  accessories  at  some  disttince 
above  the  surface.  Such  dwellings 
were  very  commoD  in  Europe  previous 
to  the  developmeot  id  each  region  of 
organized  society,  the  isolated  position 
and  the  surrounding  surface  of  water 
or  marsh  serving  as  a  defence.  The; 
are  still  in  use  in  tropical  regions,  as 
in  certain  of  the  Pacific  islands.  A 
village  composed  of  such  dwellings  is 
known  as  a  lake  village  or  a  swamp 
village.  Much  of  our  knowledge  of 
prehistoric  archwology  is  obtained 
from  the  remains  found  on  the  take 
bottom  or  buried  in  the  swamp  ou  the 
sites  of  such  Tillages. 

Some  of  these  villages  seem  to  have 
been  of  the  nature  of  communal  dwell- 
ings ;  iu  others  a  complete  street  of 
rough  woodwork  or  of  wattle  seems  to 
have  been  faced  on  either  side  by  the 
dwellings,  each  independent  of  all  the 
othera.  —  R.  S^ 

FILB  TOWHK,  Same  as  Pele 
Tower. 

FIIJNa.  The  process,  and  the  re- 
aolt,  of  driving  piles. 

FEUtAA.  Properly,  any  isolated 
vertical  mass,  whether  monolithic  or 
built  up  in  couraes,  as  an  isolated  pier, 
or  the  like.  The  term  is  hardly  a 
technical  one,  and  is  very  loosely  ap- 
plied ;  thus,  the  mass  of  coal  left  in 
a  mine  to  carry  the  rock  above  is  so 


PILLAR  OP  VICTORY 


^lIiAr:  Nave  Abcadb  Pibrs  ik  thk 
FoBM  or  Simple  Pili^rs;  Foun- 
tains   AbBBT,  YoRKSHIKB,  EHObAIfi); 

C.  1180. 


called;   and  the  English  Bible  (Gen.  lix.  26) 

speaks  of   a   pillar   of 

salt.      In    architecture, 

the  term  is  applied  to 

a    vertical    supporting 

member  which  ia  not  a 

column    nor  a  pier,  in  f 

the  usual  senses  of  those 

words ;    also,    to   large 

memorial  columns. 

Compound  PUIbt. 
Same  as  Compound 
Pier,  under  Pier. 

BQdwoU  Pillar.  (See 
Mid  wall  Column,  un- 
der Column.) 

Pompey'i  PUIbt.  A 
large  memorial  column 
of  red  Egyptian  gran- 
ite, in  Alexandria, 
E^pt,  erected  by  Pom- 
peiua,  a  prefect,  in  hon- 
our of  Diocletian,  in  the 
fourth  century  a.d. 
(See  Memorial  Column,)  Pillar,  Octaoonal: 

PILLAR    or   VIC-     C""?9"  of.Orton-ob- 


TORT.      A  piUar-like 


THK-HILL,    LEICBt 
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PILLAEET 
structure  devoted  to  the  commemoratioD  of  a 
victoiy,  the  term  beini;  sometimes  extended  to 
buildings  like  eaatem  pagodas,  which  are  hardly 
pillara  in  auy  strict  sense.  The  rostral  columu 
(see  Coluiima  Bostrata)  of  the  Romans,  and  all 
those     columns     men- 

Itioned  under  Memorial 
Column  as  being  com- 
memorative of  military 
triumph,  as  well  as 
the  rude  cathstones  or 
megalithic  pillars  of  the 
North,  are  included 
uuder  this  title. 

PILLAHET,        A 
small  pillar. 

PILLOW    WORE. 
„  „       The    decorative    treat- 

■^.rxXTpWi"";  ™..«  of  m  "rfi" 

Swiss  Chalkt.  with  pillow-like  projec- 

Th»  dliKOivDl  brmce  Is  hulyed  tiOBS  :    more    especially 

ud  ts  held  Hith  iwu  vioi  of  any  member  of  an 

with  »ri.™er,ul  h«d..  ^^^^^  ^^^^^y  g^^^  ^jj,, 

a  continuous  cushion-like  swell  or  bu^.     (See 
Cushion.) 

PILON  (PILLON),  GERMAIN;  sculptor 
and  architect;  b.  1535  (in  the  Faubourg  Saint- 
Jaques,  Paris) ;  d.  Feb.  3,  1.590. 

In  1558  Piion  received  payment  for  eight 
figures  in  relief  for  the  vault  of  the  monument 
of  Francis  I.,  at  Saint-Denis 
(see  De  I'Orrae,  Philibert),  one 
of  his  earliest  and  liest  works. 
Be  superseded  Domenique 
Florentin  and  Geroniino  della 
Robbia  (see  Robbia,  Geronimo 
della)  as  sculptor  of  the 
monument  to  Henry  IJ.,  at 
Saint-Denis,  and  made  all 
the  statues  of  this  monument 
The  bas  reliefs  of  the  base  are 
by  I>aureut  Begnauldin  (see 
Regnaul(lin)  and  Frcmyn 
Boussel.  Pilon  made  the 
monument  to  Guillaume  du 
Bellay  de  Langey  at  the  cathe- 
dral of  Le  Mans  (finished  in 
1557),  and  the  monument  to 
Birague  in  the  Louvre.  One 
of  his  most  celebrated  works 
is  the  group  of  Three  Graces 
which  supports  a  vase  in-  Pinnacle:  Ox- 
tended  to  contain  the  heart  fiao  *'*.LiL"" 
of   Francis    I.      This .  work,  ' 

made  for  Catherine  de'  Medici  in  1561,  is  now 
in  the  Louvre. 

I.amf.  Dictionturire  dfs  scvlplfurt  fran^<ti«; 
PaUistre,  Jtt/tatssance ;   Gonse,    Sculpture   /ran- 

PIH.  A  cylindrical  or  slightly  eonical  or 
wedge-shaped  peg  or  bolt,  generally  of  wood, 
used  to  connect  two  or  more  pieces  bother. 


PINNACLE 
It  is  most  widely  used    in  mortise-and-t«n(m 
framing,  and  the  like.     (Compare  Bolt.) 

PHTACOTHECA  In  classic  architecture, 
a  building  for  the  preservation  or  exhibition  of 
pictures ;  in  modem  use,  a  gallery  of  painting. 
(See  Finakothek.) 


PlNDACLB ;        To 

Cathedral. 

1130,  WITH  Pi 


floMly  ci 


PnTAKOTMiUL  A  building  for  the  exhi- 
bition of  paintings,  the  term  having  been  put 
to  use  in  Munich  to  denote  the  two  important 
picture  galleries  known,  respectively,  as  the 
New  and  the  Old  Piuakothek.  (Compare  Pina- 
cotheca.) 

FmNACUI.  A  subordinate  vertical  struc- 
ture of  masonry,  generally  more  or  less  taper- 
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A  part  of  the  chevet  of  tlip  catliedral  ai  liPhnR.  only  by  llie  waterway  It^din);  tn  the  fmninyle.  an 

Tlie  importance  of  these  pinnacles  iH  in  tlielr  colos-  npen  nlcliF  cniilainiiiK  the  Kreat  statue  on  its  prilcs- 

ml  Hizc.  for  each  froin  (lie  level  surface  at  the  top  tal,  and  the  spire,  which  Itwif  is  accompanied  by 

of  the  great  buttresH  rises  80  feet  to  the  finial  upon  four  minor  pIniiai'li'B.     Tlie  j!«r!!oylen  are  ruined 

its  spire,   and  includes  a  solid  basement  pierced  in  effect  by  the  mmleni  wiLlei'-leaileni. 


PINNING  IN 
ing,  rising  above  the  neighbouring  parte  of  a 
building.  It  is  generally  used  to  crown  a  but* 
treao,  or  the  like,  to  which  it  gives  additional 
weight ;  also,  at  each  of  the  four  comers  of  a 
square  tower,  to  fill  the  space  left  by  an  octag- 
onal spire  above,  and  to  complete  the  propor- 
tion. Jo  some  examples,  the  pinoacle  cousiats 
of  an  open  pavilion  supporting  a  spire,  the 
whole  being  of  great  relative  size.  (See  But- 
tress; Flying  Buttress  ;  Gothic  Architecture.) 

FINN  IN  a  nr.  The  closure  of  open  joints 
in  rubble  work  or  rough  walling  by  small  wedges 
or  spalls  of  stone  fitted  into  the  interstices  and 
bedded  solidly  in  mortar,  especially  to  avoid 
hollow  spaces  in  the  interior  of  a  wall ;  but  it 
is  customary,  in  specifying  for  the  face  work  of 
Buch  a  wall,  that  there  shall  be  few  spalled  jointe. 

PINNINQ  UP.  The  operation  of  securing 
the  solid  horizontal  bearing  of  timbers  or  lintels 
on  walls  or  piers  of  masonry  by  the  insertion  of 
thin  wedges  of  stone  or  layers  of  slate  or  metal ; 
the  operation  of  driving  in  metal  wedges 
blades  to  bring  the  superstructure  to  bear  fairly 
upon  the  substructure,  or  to  restore  to  the  per- 
pendicular a  wall  which  is  not  plumb.  (See 
Perpendicular,  Restoring  to  the ;  Shim.) 


PIPE 
PUT  STOP.     A  metal  pin 

inserted  in  any  turning  member 
to  stop  it  at  a  certain  point,  as 
in  the  key  of  a  gas  fixture. 

PINTBLU,  BACCIO.  (See 
Pontelli,  Baccio.) 

PINTLE.  A  pin  forming  an 
axis  or  pivot  to  secure  two  parts 
or  members,  while  leaving  one 
or  both  free  to  revolve  ;  espe- 
cially, a  combination  of  such  a 
pin  with  another  part,  by  which 
it  is  held  more  or  less  at  right 
angles,  forming  a  sort  of  hook. 

F  IN  T  UKICCHIO,  BER- 
NARDO; painter;  b.  1459; 
d.  1513.  Pi nturicchio  painted 
frescoes  at  the  Sistine  Chapel 
(Rome),  which  still  exist ;  the 
Borgia  apartments  at  the  Vati- 
can, recently  restored ;  aod  the 
decorations  of  the  library  of  the  Pinnaclb: 
cathedral  of  Siena. 


Pixhaclk:  Wbst  Emii  ._ 

TURT,  WITH  P:nHACLKB  OF  Wt 
rOSa,  AKD  DNDSnALLT  HlQH. 


St.  Francis,  Pavia,  ISfh  Ckh- 

t   DiCORATITB  PUR- 


CrowB  and   Cavalcaselle.  flt»-      l-i*"- 
tor]/  of  Painting  in  Italy;  G.  W. 

Kitchen,  Piceototnini  Lilirarg;  Volpini,  Apparti- 
menlo  Borgia  del  f'aticano. 


PIPE.     A  long,  generally  cylindrical, 
hollow  body,  used  for  the  conveyance  of  a 
fluid,  as  a  drain,  or  a  steam,  water,  or  gas 
pipe.    The  material  of  pipes  differs  accord- 
ing to  the  service  which  they  have  to  per- 
form.    To  quote  some  examples  :  — 
for  soil  and  waste  pipes  ;   heavy  cast  iron, 
asphalted  and  galvanized  wrought 
iron,  brass,   and   heavy   lead    for 
short  branches ; 
for  vent  pipes;  heavy  cast  iron,  galvan- 
ized  or   lead-lined  wrought  iron, 
heavy  lead  and  brass ; 
for  drain  pipes;  earthen,  cement,  and  extra 

heavy  cast-iron  pipes ; 
for  supply  pipes  ;  heavy  drawn  lead,  plain 
black,  galvanized,  enamelled,  lead- 
lined,    tin-lined,    and    glass-lined 
wrought  iron,  tin-lined  lead,  tinned 
brass,  and  copper ; 
for  suction  pipes  from  cisterns  and  wells ; 
tin-lined  lead  and  block-tin  pipes ; 
for  illuminating  gas ;  black  or  plain  wrought 
iron,  galvanized  wrought  iron,  and 
for  exposal  work,  brass  pipes ; 
for  steam;  plain  black  wrought-iron  pipes; 
for  gas  and  water  street  mains ;  heavy  as- 
phalted cast-iron  pipes,  asphalted 
or  cement-lined  wrought-iron  pipes, 
for  water ;  wooden  log  pipes. 

(See  Gas  Fitting;    House  Drainage; 
Joint;  Plumbing.) — W.  P.  Gerhard. 

Bnppl7  Pipe.     The  pipe  by  which  the 
public  gas,  water,  or  steam  service  is  con- 
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PIPE  BOARD 
nected  with  private  or  especial  service.      In 
plumbing,  the  supply  service  precedes  the  ser- 
viee  of  special  diRtribution. 

PIPE  BOARD.  A  board  secured  over  a 
BiDk  or  the  like,  commonly  fixed  to  the  wall ; 
to  which  the  variotts  plumbiug  pipes  for  supply 


or  tell-tale  purposes,  with  their  faucets,  are  at- 
tached. 

PIPPI,  OnnilO  (Giulio  Romano)  ;  painter 
and  architect ;  b.  1492  ;  d.  1546. 

As  the  principal  assistant  of  Raphael  (see 
Santi,  R.)  he  was  associated  with  him  in  execut- 
ing the  frescoes  of  the  Stauze  of  the  Vatican. 
He  also  superintended  the  execution  of  tlic  frcs- 
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PISCINA 

coes  in  the  loggia  of  the  Famesina  (finished 
about  1518).  He  assisted  in  the  decoration  of 
the  Loggia  of  the  Vatican,  and  of  the  Villa 
Madama,  near  Rome.  In  1525  he  designed  the 
Palazzo  del  Te  (abbreviation  for  Tejetto,  a  sluice- 
way or  canal)  at  Mantua  (finished  1528).  Giu- 
lio built  his  own  palazzo,  which  still  stands  in 
Mantua,  and  the  tomb  of  Baldassare  Castigli- 
one  in  the  church  of  S.  Maria  delle  Grazie 
(Mantua). 

SUUer,  Palazzo  del  Te,  in  AUgemeine  Bamei- 
tung.  Vol.  XLIX.:  Botlanj,  Palazxodel  Te-  Carlo 
d'Arco,  Vita  ed  opere  di  Oiulio  Bomano ;  MUntz, 
Benai*$ance  ;  Vasari,  Milanesl  ed.;  G&ye.Carteff' 
gio;  Gruuer,  Specimen$  of  Ornamental  Art. 

PIPPI     D' ANTONIO     DA     FIRENZE; 

sculptor  and  architect.' 

After  1491  he  was  associated  with  Ambrogio 
d'Antonio  da  Milano  in  the  construction  of  the 
portico  of  the  cathedral  of  Spoleto. 

PIRANESI,  GIOVANNI  BAPTIBTA; 
architect  and  engraver;  b.  1720,  at  Venice; 
d.  Nov.  9,  1776. 

He  was  the  bod  of  a  mason  and  went  to  Rome 
at  the  age  of  eighteen  to  study  architecture. 
His  plates  were  published  under  the  following 
titles  :  Antichitd,  Romane,  4  vols,  folio,  first  ed. 
1756,  second  ed.  1784  ;  Monumenti  degli  Sci- 
pioni,  1  vol.  folio,  1785  ;  SciOffrajMa  gualuor 
Tempiorum  Veterum,  dedicated  to  Pope  Pius 
VI.,  1  vol.  folio,  1776  (Partll.  contains  the  Pan- 
theon) ;  Delia  Magnijicema  ed  Archilettvra 
de'  Jtomaiii,  1  vol.  folio,  dedicated  to  Clement 
XIII.;  OpereVaTie  di  Archiieltura,  etc.,  Rome, 
Year  VIII.  of  the  Republic ;  Lnpides  Capilo- 
Ihii,  1  vol.  folio,  dedicat«d  t«  Clement  XIV.;  It 
Campo  Marzio  delVAittica  Roma,  I  vol.  folio, 
Rome,  1762  ;  AntielntA  d'Aibano  e  di  Castel 
6andolfo,l  vol. foil o,dedica ted  to  Clement  XIV.; 
a  volume  of  plates  on  the  column  of  Trajan,  a 
volume  of  plates  on  the  ruins  of  Ptestum,  vari- 
ous engravings  of  Roman  vases,  candelabra,  etc. 

Biograpliy  compiled  from  a  manuBCript  memoir 
of  I'iraneBi  by  one  of  his  sons  in  Library  of  Fine 
Art»,  1831. 

FIRCA.  A  kind  of  construction  found  in 
Peruvian  ruins  where  round  stones  are  laid  in 
mortar,  forming  a  sort  of  rubble.  —  F.  S.  D. 

PI8ANO,  ANDRBA.  (SeeAndreadaPisa.) 

FISANO,  GIOVANNI.  (See  Giovanni  da 
Pisa.) 

PISANO,  NICCOLd.  (See  Niccolf)  da 
Pisa.) 

PIBANO,  TOMASO.  (See  Tomaso  di  An- 
drea Pisano.) 

FISAT.     Same  as  Pis^. 

PISCINA.  A  shallow  basin  or  sink,  sup- 
plied with  a  drain  pipe,  generally  recessed  in  a 
niche,  which  ia  often  elaborately  decorated.  In 
modem  churches,  generally  situated  in  a  cano- 
pieil  nil-he  in  the  sanctuary  wall,  on  the  Epistl^ 
or  south  side  of  the  altar,  and  east  of  the  Se- 


Fisi: 

dilia,  UBed  to  receive  the  w&ter  in  which  the 
priest  washes  his  hands  at  the  Ma»B,  and  also 
that  in  which  the  sacred  vessels  are  cleansed. 

Mallet,  D' Archeolrrgit  IllligieiiMe,  2  vols.,  Paris, 
1887. 

— c.  c. 

PIS^L  A  building  material  (see  P'a6  Ma- 
sonry, under  Masoniy.) 

This  material  is  much  used  in  parte  of  Cen- 
tral and  South  America.  A  kind  of  pis^  work 
waa  used  b;  some  American  Indians,  a  good  ex- 
ample still  existing  iu  the  noted  ruin,  Casa 
Grande  near  Florence,  Arizona,  anJ  also  others 
in  Mexico.  Another  variety  was  in  use  in  the  Sa- 
Iwlo  Valley,  Arizona,  where  an  examination  of 


many  ruins  discloses  a  method  of  ramming  the 
clay  between  two  lines  of  wicker  work  bound 
together  by  cross  sticks.  (See  Ciyon;  Clay 
Walling;  Tapja.)  — F.  S.  D. 

FISON ;  architect. 

Pison,  MaUre  (Tceuvre,  constructed,  at  the 
close  of  the  tenth  century,  the  old  cathedral  of 
Le  Puy  (Haute  Loire),  central  France,  of  which 
vestiges  appear  in  the  present  building. 

Bourasse,  CathidraUa  de  France. 

PIT.  In  a  theatre,  or  the  like,  the  main 
portion  of  the  floor  of  the  auditorium,  situated 
at  a  lower  level  than  the  dress  circle  or  boxes 
which  originally  enclosed  it  on  three  sides. 
Commonly  separated  from  the  boxes  by  a  sunken 
aisle.  The  term  is  now,  in  Great  Britain,  ap- 
plied to  the  inferior  seats  in  whatever  part  of 
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Pibcina:  Cowliho  Chohch;  c.  1260. 
the  floor  of  the  house,  and  in  the  United  States 
has  been  superseded  by  the  term  Orchestra  or 
Parquet. 

FITCH  (I.).  The  amount  of  slope  given  to 
any  member,  as  a  roof,  or  part  of  a  roof;  thus, 
a  pitch  may  be  stated  as  of  2  to  3  (viz.  2  feet 
or  inches  upright  to  3  feet  or  inches  horizontal) 
or  of  agiven  angle  (30 degrees,  45 degrees, etc.). 
An  ingenious  instrument  is  sold,  devised  for  the 
easy  determination  of  the  pitch  of  roof  and 
much  used  by  carpenters,  surveyors,  and  the  like. 
It  is  furnished  with  a  spirit  level,  and  by  the  use 
of  this,  a  glance  will  detennine  either  the  angle  of 
the  pitch  or  the  number  of  feet  of  rise  or  vertical 
height  which  corresponds  with  a  given  length 
of  slope,  or,  at  pleasure,  with  a  given  horizon- 
tal length. 
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PITCH 

The  pitch  of  roofs  has  generally  been  deter- 
mined by  two  considerations  taken  together ; 
one,  the  amount  of  rainfall  or  snowfall  which 
is  to  be  expected  during  the  year,  or  any  season 
of  the  year ;  the  other,  the  material  with  which 
the  roof  is  covered.  A  roof  made  of  sheets  of 
tin  plate,  zinc,  or  other  metal  soldered  together, 
may  be  much  more  fiat  than  a  roof  of  shingles ; 
this,  again,  somewhat  less  steep  than  a  slate 
roof  —  all  without  danger  of  leakage  so  long  as 
the  roof  is  in  good  repair.  Other  considerations, 
such  as  those  of  architectural  effect,  have,  how- 
ever often  affected  the  question ;  thus,  the  six- 
teenth century  architects  of  France  inherited 
from  the  Gothic  church  builders  a  taste  for  very 
steep  and  high  roofs,  requiring  very  lofty  chim- 
neys, which,  together  with  proportionally  large 
dormer  windows,  became  an  important  feature 
of  the  Renaissance  building  of  France.  A 
hundred  years  later  this  taste  had  disappeared, 
and  the  influence  of  classical  and  pseudo-classi- 
cal traditions  coming  from  Italy  caused  the 
adoption  of  roofs  of  very  low  pitch  and  almost 
entirely  concealed  behind  blocking  courses,  para- 
pets, and  the  like.  The  flatter  roofs  may  have 
required  somewhat  greater  care  in  their  construc- 
tion ;  but  the  change  from  one  to  another  was 
wholly  caused  by  local  and  temporary  change 
in  taste  of  design.  —  R.  S. 

PITCH  (II.).  The  distance  from  centre  to 
centre  of  rivets  in  iron  construction. 

PITCH-FACESD.  In  stonework,  having  the 
edges  of  the  face  trimmed  down  to  a  true  arris 
or  angle  all  around  (see  Draft),  so  that,  when 
laid  up  in  the  wall,  the  central  part  of  the  visible 
face  of  each  stone  is  left  projecting  and  rough  as 
it  came  from  the  quarry,  or  but  slightly  dressed 
into  shape  with  the  pick,  while  the  joints  are 
narrow,  true,  and  all  on  the  same  plane.  A 
pitch -faced  wall,  therefore,  is  a  rough  wall  of 
squared  stones  with  fine  joints  somewhat  below 
the  general  surface.  (See  Rock  Faced  ;  Stone 
Dressing.) 

PITCH  HOLE.  A  recess  or  depression  oc- 
curring in  the  surface  of  a  stone  which  has 
otherwise  been  more  or  less  dressed  to  a  true 
face  for  setting. 

PITCHINO  PIECE.    Same  as  Apron  Piece. 

PITCH  OF  AN  ARCH.  The  versed  sine, 
or  height,  from  the  springing  line  to  the  high- 
est part  of  the  soffit  or  intrados. 

PIT  DTVELLINO.  A  residence  wholly  or 
in  part  under  ground  and  formed  by  an  excava- 
tion. Records  of  houses  which  appear  to  have 
been  entirely  subterranean  are  not  uncommon, 
and  there  exist  in  the  south  of  England  (Addy, 
op.  cit.),  in  several  parts  of  Italy,  and  upon 
the  sites  of  different  Gaulish  cities  many  pits 
which  must  have  been  from  4  to  6  feet 
deep  and  from  12  to  14  feet  in  diameter  or 
width,  all  of  which  were  evidently,  from  the 
remains  within  them,  used   for  human  habi- 
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tation.  The  wall,  if  any  was  needed  for  greater 
height,  was  built  up  of  rough  stones,  or  by 
screens  of  wattle  covered  with  mud,  but  the 
roof  seems  to  have  been  in  every  cajse  a  pyra- 
mid or  cone  of  boughs.  It  has  been  pointed 
out  that  there  still  remain  many  English  cot- 
tages of  which  the  floor  (of  beaten  earth,  or  of 
stones  laid  upon  the  earth)  is  a  foot  or  more 
below  the  surface,  and  allusions  to  this  will  be 
found  in  literature.  It  is  claimed  that  houses 
were  warmer  in  winter  if  built  in  this  way. 
(See  Pennpit.) 

Addy,  The  Evolution  of  the  English  House; 
Hamerton,  The  Mount  and  Auttm;  Helbig,  Die 
Jtaliker  in  der  Foebene. 

PIVOT.  A  pin  on  which  any  object  is  free 
to  revolve ;  it  may  be  stationary  or  attached  to 
the  revolving  object.  In  antiquity,  used  in  the 
place  of  hinges  for  doors  and  the  like ;  fixed 
near  to  the  jamb  in  the  sill  and  lintel ;  or  fixed 
to  the  door  and  revolving  in  sockets.  In  mod- 
em times,  heavy  sash  with  large  sheets  of  plate 
glass  have  sometimes  a  pivot  in  the  middle  of 
the  top  and  bottom  rail ;  pivots  are  also  used 
for  hanging  fan  lights  and  other  sash,  being 
secured  to  the  middle  of  the  side  stiles  and  hav- 
ing their  sockets  in  the  jambs,  or  sides  of  the 
frame. 

PIVOT  IiIOETT.  A  glazed  sash  supported 
on  pivots  so  that  it  may  be  opened  and  closed 
by  revolving,  either  horizontally  or  vertically ; 
a  common  arrangement  for  fan  lights. 

PLACARD.     A,  Pargetting;  parget  work. 

B,  The  decoration  of  the  door  of  an  apart- 
ment, consisting  of  a  chambranle  crowned  with 
its  frieze  or  gorge.  —  (A.  P.  S.) 

C    In  French  use,  a  small,  shallow  cupboard. 

PLAFOND.  A  ceiling  in  the  sense  of  the 
under  side  of  a  floor.  The  French  term  used 
in  English,  especially  when  such  a  feature  is- 
made  decorative. 

PLAIN  TILE.     (See  Tile.) 

PLAN.  A  drawing  which  geometrically  rep- 
resents an  object  in  horizontal  projection,  as- 
distinguished  from  those  representing  vertical 
sections  or  elevations;  it  may  represent  the 
exterior  of  the  object  as  seen  from  above,  as  ia 
a  roof  plan,  or  any  part  of  its  interior  as  shown 
by  a  horizontal  section,  as  a  floor  plan. 

As  the  horizontal  section  has  the  advantage, 
over  vertical  sections  and  elevations,  of  being- 
able  to  set  forth  the  shapes,  dimensions,  and 
mutual  relation  of  all  the  apartments  in  a 
building  and  the  character  of  its  intercom- 
munications, the  plan  is  generally  considered  as 
the  basis  of  every  architectural  composition. 

PlanSf  in  the  plural,  commonly,  any  set  of 
graphic  delineations  intended  collectively  to  de- 
scribe an  object  or  objects,  even  including  verti- 
cal projections  and  perspective  drawings.  (See 
Planning.)  — D.  N.  B.  S. 
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Plan:   A  Comparison  or  the  SntTSMt  or  trr  Forms  of  Church  Planb  o.   _  ..  _    _ 

TBR  Basilica  Ttfb,  of  Bomahuqce,  Gothic,  BJcNA  isbamcb,  and  CiNqnscBHTo,  b 
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PLANCEEB 

Block  Plan.  A  plan  giving  the  general 
mass  or  outlines  without  subdivisions ;  as  when 
it  is  desired  to  exhibit  the  relations  of  a  build- 
ing, as  a  whole,  to  surrounding  buildings  or 
grounds;  or  when  the  general  distribution  of 
rooms  is  indicated  roughly  without  minor  de- 
tails, as  doors  and  windows. 

Ground  Plan.  That  one  of  a  set  of  archi- 
tectural drawings  which  shows  the  ground  story 
of  a  buildmg,  or,  in  some  cases,  of  the  basement 
story.  It  is  usual  to  consider  the  ground  plan 
as  the  primary  drawing  to  which  others  must 
be  made  to  conform,  and  this  because  it  is  com- 
monly the  one  first  laid  out  and  the  one  in 
which  the  general  lines  of  construction  are  first 
considered  and  more  or  less  determined. 


Planning:  Church  at  Kalat  Ssm'an,  Stria; 
.    5th  Century. 

t>,  column  of  S.  Simeoo  Stylltes.  The  circle  A^  A,  A^  Axes 
the  Hypaethral  octagon.  The  circle  R,  R^  fixes  the  exterior  of 
the  absidioles.  The  circle  D,  D.  fixes  the  length  of  the  three 
great  porches  north,  south,  and  west.  The  circle  //,  K^  5, 
fixes  the  width  of  the  outer  narthex  to  each  porch  and  the 
length  of  the  nave  of  the  church  proper  at  the  east.  Lines 
drawn  through  (?,  C,  are  the  axes  of  the  church  and  norticoes. 
The  sides  of  the  naves  and  oJAJes  being  made  parallel  to  these 
axes.    Lines  drawn  through  A,  R^  are  toe  axes  of  the  absidioles. 

Perspective  Plan.  A  plan  drawn  in  per- 
spective ;  used  as  a  preliminary  process  of  draw- 
ing in  perspective,  but  rare. 

PLANCEER.  The  soffit  or  underside  of 
any  projecting  member  as  a  cornice.  Also,  a 
plank ;  a  floor  of  wood ;  sometimes  called  plan- 
cher,  or  corrupted  into  plansheer. 

PLANE  (v.).  To  smooth  as  with  a  plane, 
said  of  wood  more  especially,  but  also  of  stone 
of  such  qualities  as  will  bear  fine  dressing,  and 
of  forging  of  iron  and  steel.  In  architecture, 
as  in  ship  building,  even  the  heaviest  timbers 
were  finished  by  the  hand  plane  until  about 
1830 ;  at  that  time  the  planing  mill  became 
common,  and  this  has  received  great  improve- 

165 


PLASTER 

ments.  Planks  and  boards  are  said  to  be  miU- 
planed  when  they  are  of  that  smoothness  which 
is  obtained  by  the  planing  machine.  (See  Wood- 
working  Machinery.) 

PLANE  OF  A  COLUMN.  The  surface 
of  a  longitudinal  section  made  on  the  axis  of 
the  shaft  of  a  column.  In  some  Greek  peri- 
styles and  porticoes  the  planes  of  the  columns 
incline  inward  slightly.  (See  Refinements  in 
Design.) 

PLANE  TILE.     (See  Tile.) 

PLANK.  A  piece  of  timber,  the  thickness 
of  which  is  small  as  compared  with  its  width. 
In  the  United  States  it  is  always  more  than  one 
inch  in  thickness.  In  construction,  only  such 
pieces  as  are  laid  fiat  or  nearly  so ;  thus  a  tim- 
ber, 3  inches  x  10  inches,  laid  as  in  flooring,  is 
called  a  plank ;  but  when  set  on  edge  would  be 
a  beam  or  joist.  (See  Slow-burning  Construc- 
tion.) 

PLANNING.  The  laying  out  and  develop- 
ing the  general  scheme  of  a  building,  referring 
especially  to  its  ground  plan  and  floor  plans 
as  the  basis  of  every  architectural  composition. 
This  process  involves  the  acljustment  of  the 
building  to  the  site  and  a  consideration  of  the 
grades  and  their  effect  upon  the  plan  ;  the  size, 
shape,  and  proper  mutual  disposition  of  the 
halls,  rooms,  chambers,  corridora,  staircases,  and 
offices  of  all  degrees,  having  in  view,  first,  the 
adaptation  of  each  to  its  especial  use  in  all  re- 
spects of  practical  comfort,  convenience,  and 
accessibility ;  second,  the  best  construction  com- 
patible with  proper  economy ;  third,  the  recon- 
ciliation of  the  upper  stories  with  the  lower,  so 
that  there  may  be  no  unnecessaiy,  costly,  or 
awkward  concessions;  fourth,  the  possible  ex- 
terior developments,  in  respect  to  height,  fenes- 
tration, division  into  pavilions  and  proportions 
generally ;  and  fifth,  beauty,  harmony,  and  dis- 
tinction of  style  by  proper  subordination  or 
emphasis  of  each  part  in  accordance  with  its 
just  relative  importance,  so  that  a  complete 
unity  may  be  established  throughout  the  whole 
fabric.  In  this  process  the  establishment  and 
observance  of  axial  or  centre  lines  and  lines  of 
vista  are  often  made  to  play  an  important  part. 
(See  Plan;  also  Architecture;  Drawing.) 

—  H.  V.  B. 

PLANT  (v.).  To  attach  by  glueing,  nailing, 
or  otherwise  securing  to  a  surface,  particularly 
in  carpentry;  usually  with  on,  A  moulding 
when  not  worked  in  the  solid  is  said  to  be 
planted  on.     (See  Stick.) 

PLAQUE.  A  tablet  or  distinctly  flat  plate, 
generally  of  metal,  whether  plain  or  ornamented, 
for  exterior  or  interior  wall  decoration,  or  to  be 
inserted  or  inlaid  in  a  panel.  (Compare  Pa- 
tera.) 

PLASTER.     In  building :  — 

A.  Same  as  Plaster  of  Paris. 

B,  A  mixture,  either  of  lime  or  of  lime  and 
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plaster,  in  sense  Ay  with  sand  and  water,  and 
sometimes  with  short  cattle  hair  or  vegetable 
filire,  in  considerable  quantity,  used  while  wet 
for  covering  surfaces  of  walls,  or  the  like,  where 
it  hardens  with  a  smooth  surface.  This  is  the 
only  common  use  of  the  term  in  building,  as 
other  preparations  serving  the  same  purpose 
are  rarely  called  by  this  name.  (See  Arriccio ; 
Chunam ;  Gatch ;  Gauge  Mortar,  under  Mor- 
tar; Gauged  Work;  Intonaco;  Rough  Cast; 
StaflF;  Stucco;  see  also  Plastering.) 

PIiASTERINO.  The  art  and  the  practice 
of  mixing  and  applying  plaster  in  sense  By  in- 
cluding the  occasional  use  of  plaster  in  sense 
A,  It  is  customary  to  apply  plaster  in  three 
or  in  two  coats.  For  three-coat  work  the  first 
coat  is  generally  rather  coarse  mortar  made  of 
lime  and  sand  with  much  hair  mixed  in  the  paste. 
This  is  put  on  wet,  and  rubbed  hard  with  the 
trowel  or  float  so  as  to  form  a  good  key  upon 
the  lathing  or  the  masonry,  while  it  is  deeply 
scratched  or  scored  to  allow  the  second  coat  to 
make  a  key.  The  second  coat,  called  the  brown- 
ing or  floated  coat,  is  of  lime  and  sand,  and  is 
floated  smooth.  The  third  coat,  called  finish- 
ing coat,  may  be  a  hard  finish,  and  is  then  com- 
posed of  selected  lime  and  fine  white  sand  or 
marble  dust,  and  is  rubbed  very  smooth;  or 
else  it  is  of  sand  finish,  and  is  then  made  like 
the  second  coat,  but  with  selected  and  washed 
sand,  and  is  floated  true  and  smooth.  Mould- 
ings are  made  by  running  nearly  pure  plaster, 
in  sense  A^  along  the  line  to  be  followed,  and 
then  shaping  the  soft  material  by  a  pattern  or 
templet,  or  by  casting  them  in  pieces  of  some 
size  which  are  then  nailed  in  place.  Raised 
ornaments  are  of  this  material,  sometimes  stif- 
fened with  glue,  or  of  papier  maoh^ ;  they  are 
put  up  while  the  first  or  second  coat  is  still 
wet,  and  keyed  well  into  it,  the  finishing  coat 
being  worked  around  them  afterward. 

Sand  finish  is  employed  when  the  wall  is  to 
be  painted,  and  when  the  peculiar  depth  and 
glow  of  colour  caused  by  the  rough  surface  is 
desired.  Hard  finish  is  much  more  common  in 
modem  times.  Where  painting  is  to  be  very 
elaborate,  special  treatment  of  the  plastered  sur- 
face is  needed,  unless  plaster,  in  the  strict  sense, 
is  replaced  by  some  cement.     (See  Stucco.) 

Plastering  was  used  by  the  Romans  both 
separate  and  in  combination  with  stucco ;  it 
was  used  also  throughout  the  Middle  Ages, 
though  what  remains  of  this  is  generally  a  fine 
and  apparently  pure  gypsum  (plaster  in  sense 
B).  It  was  in  the  sixteenth  century  that  the 
use  of  flat,  plastered  ceilings  began  to  replace 
the  visible  soffits  of  the  floor  beams  and  gird- 
ers ;  and  as  this  was  nearly  contemporaneous 
with  the  classical  revival  in  the  north,  the 
Elizabethan  and  Jacobean  English  buildings 
ofler  examples  of  very  elaborate  moulded  and 
patterned  ceilings  made  of  plaster.     Colour  was 
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mixed  with  the  plaster  veiy  often,  and  different 
colours  used  in  the  same  piece  of  work,  with 
deliberate  search  for  polychromatic  effect. 

—  R.  S. 

PLASTER  OF  PARIS.  A,  Gypsum;  so 
called  because  first  discovered  in  the  tertiary  of 
the  Paris  basin. 

B.  Gypsum  deprived  of  its  natural  moisture 
by  heat,  which,  when  ground  to  powder  and  di- 
luted with  water  into  a  thin  paste,  sets  rapidly, 
and  expands  at  the  instant  of  setting,  a  pecul- 
iarity which  causes  it  to  take  sharp  and  delicate 
impressions  from  a  mould.     (See  Plastering.) 

PLAT.     (See  Plot,  n.  and  v.) 

PLATBAND.  A,  Any  flat  or  square  faced 
moulding  of  slight  projection  in  comparison  to 
its  width,  forming  a  contrast  or  rest  in  a  group 
of  mouldings  of  curvilinear  section,  as  a  fascia 
in  an  architrave. 

B,   A  flat  arch  (which  see,  under  Arch). 

PLATE.  A,  A  member  intended  to  serve 
as  the  immediate  support  of  isolated  pressures, 
its  especial  advantage  being  to  distribute  those 
pressures  widely  throughout  the  mass  of  ma- 
sonry or  the  row  of  separate  uprights  of  iron 
or  wood  which  support  it.  (1)  A  timber,  plank, 
or  piece  of  scantling  used  in  this  way  (for  which 
see  sub-titles,  Ground  Plate ;  Pole  Plate ;  Wall 
Plate).  (2)  A  piece  of  metal  or  a  block  of 
stone  of  even  surface  and  of  uniform  thickness, 
often  not  very  much  larger  than  the  end  of  a 
beam,  girder,  or  truss  which  rests  upon  it. 
(See  Templet.) 

B,  A  flat  slab  or  piece  of  material  of  any 
sort  intended,  not  for  constructional  purposes, 
but  as  an  accessory.  (See  the  sub-titles,  Hand 
Plate ;  Push  Plate.) 

Bearing  Plate.  A  plate  in  sense  A ;  espe- 
cially one  used  to  carry  a  great  and  concen- 
trated weight,  as  one  end  of  a  heavy  truss. 

Deck  Plate.  A  purlin  plate  in  cases  where 
the  upper  slope  of  the  roof  is  so  nearly  flat  as 
to  be  called  a  deck. 

Qround  Plate.  The  lowest  plate  in  a  tim- 
ber frame,  resting  upon  the  foundation  of  ma- 
sonry or  the  piers  which  replace  it ;  therefore, 
usually  the  same  as  sill,  as  in  the  framing  of 
houses,  and  the  like. 

Hand  Plate.  A  flat  piece  of  hard,  and  often 
glazed  and  washable,  material,  intended  to  be 
fastened  upon  a  door  at  the  point  where  it  is 
apt  to  be  handled  in  opening  and  shutting.  In 
old-fashioned  houses  its  place  is  sometimes  taken 
by  a  black  painted  parallelogram  or  other  figure 
upon  the  lighter  surface.  (See  Push  Plate, 
below.) 

Pin  Plate.  A  form  of  Bearing  Plate;  so 
called  because,  when  cast  in  iron,  it  is  made 
with  a  pin  intended  to  project  downward  into 
the  masonry  and  steady  the  plate  in  its  place. 

Pole  Plate.  A  plate  for  the  support  of  the 
ends  of  the  common  rafters ;  specifically,  such 
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a  plate  laid  across,  and  resting  upon,  the  tie 
beams,  and  acting  in  place  of  a  purlin. 

Purlin  Plate.  A  purlin  in  a  roof  which 
takes  a  new  set  of  rafters,  as  where  there  is  a 
break  in  the  inclination  of  the  roof,  the  upper 
part  being  less  steep  than  below.  (See  Curb ; 
Gainbrel  Roof,  under  Roof.) 

Push  Plate.  A  thin  piece  of  metal,  porce- 
lain, or  similar  hard  and  washable  substance 
applied  to  a  door  at  a  point  where  it  is  fre- 
quently pushed  by  hand  or  foot ;  especially  the 
somewhat  ornamental  piece  set  below  the  knob 
and  keyhole,  and,  more  rarely,  above  these. 
(See  Hand  Plate.) 

Raising  Plate.  In  carpentry,  any  continu- 
ous horizontal  timber  laid  upon  the  top  of  a 
wall  or  upon  a  timber  framing,  to  support  the 
heels  of  rafters  or  any  other  superincumbent 
frame  work ;  a  wall  plate. 

Wall  Plate.  A  plate  resting  upon  the  wall 
and  carrymg  the  timbers  of  a  floor  or  roof;  more 
especially  the  piece  which  supports  the  ends  of 
the  rafters  of  an  ordinary  roof,  and  which  is 
often  spoken  of  as  '*  the  plate,''  without  qualifi- 
cation. —  R.  S. 

PIiATEA  (pi.  plateae).  In  Latin,  an  open 
space,  as  a  street ;  hence,  in  Roman  archaeology, 
a  passage  in  a  theatre,  amphitheatre,  or  other 
large  building. 

PLATE  BEAM.     (See  under  Beam.) 

PLATE  GLASS.     (See  under  Glass.) 

PLATERESQUE  ARCHITECTURE.  That 
supposed  to  resemble  silversmiths'  work  in  its 
ornamental  details,  viz.,  a  deUcate  and  elaborate 
tracery  or  massing  of  fine  sculptured  detail. 
This  style  is  peculiar  to  Spanish  architecture 
from  about  1520.  (See  Spain,  Architecture 
of.) 

PLATFORM.     In  architecture  :  — 

A.  A  natural  or  artificial  raised  piece  of 
ground,  more  or  less  level  and  regular  in  shape ; 
especially  as  prepared  for  the  reception  of  build- 
ings, as  the  great  even  surfaces  retained  by  heavy 
walls  from  which  rose  the  palaces  of  the  Assyr- 
ians.    (See  Mesopotamia,  Architecture  of.) 

B.  A  floor  raised  above  or  sunk  below  the 
ground  or  the  general  level  of  the  floor  of  a  room 
or  hall ;  as  a  stair  landing,  a  dais. 

C.  A  grillage,  bed  of  concrete  or  similar 
construction  prepared  to  receive  a  pier. 

D.  A  row  of  beams  on  top  of  a  wall  to  sup- 
port the  timber  work  of  a  roof.  (See  Wall 
Plate.)  —  D.  N.  B.  S. 

PLATFORM  RESIDENCE.  A  house  or 
group  of  houses  of  American  Indians  built  on 
an  artificial  platform,  or  terrace  of  earth.  Such 
platforms  in  Florida  were  20  to  50  feet  high  and 
sometimes  nearly  2000  feet  in  circumference, 
surmounted  by  houses  of  the  chief  and  his  fam- 
ily. The  steep  sides  were  ascended  by  means 
of  steps  cut  in  the  earth  and  covered  with  wood. 
It  is  probable  that  some  of  the  mounds  of  the 
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so-called   Mound  builders   were  of  this   nature. 
(See  Mound.)  — F.  S.  D. 

PLATING.  In  stained  glass  work,  the  lin- 
ing or  doubling  of  one  piece  of  coloured  glass  by 
another  piece  with  the  purpose  of  modifying  its 
colour  or  diminishing  its  intensity.  (See  Win- 
dow.) 

PLAZA.  In  Spanish,  an  open  place  in  a 
town.  The  term  is  being  gradually  adopted 
with  a  similar  meaning  in  parts  of  the  United 
States. 

PLEASANCE.  Anciently  a  garden  or  psLvt 
of  a  garden  intended  for  ornament  and  for  ei^oy- 
ment. 

PLEXIFORM  (adj.).  Having  the  appear- 
ance of  network,  weaving,  or  plaiting,  as  in 
Romanesque  and  Celtic  ornamentation. 

PLINIUS  C^SCILinS  SECUNDUS, 
CAIUS  (Pliny  the  Younger)  ;  writer ;  b.  61  or 
62  A.D.  ;  d.  116  A.D. 

A  nephew  of  Plinius  Secundus,  author  of  the 
Historia  NaturcUis  (see  Plinius  Secundus, 
Caius).  He  is  best  known  by  the  ten  books  of 
his  letters  (Epistolce),  A  letter  from  him  to 
Gallus  (Book  II.,  £p.  XVII.)  describes  his  Lau- 
rentine  villa  sixteen  miles  from  Rome,  and  a  let- 
ter to  ApoUinaris  (Book  V.,  Ep.  VI.)  describes 
another  villa  in  Tuscany.  Numerous  attempts 
have  been  made  to  reconstruct  these  villas  from 
his  description.  In  106  a.d.  he  succeeded 
Frontinus  (see  Frontinus)  as  superintendent  of 
the  Roman  aqueducts. 

Smith,  Dictionary  of  Greek  and  Roman  Biog- 
raphy; Arch.  Pub.  Soc,  Dictionary;  Castell,  VH- 
las  of  the  Ancients;  Marquez,  Delle  ville  di 
Plinio. 

PLINIUS  SECUNDUS,  CAIUS  (Pliny 
the  Elder) ;  writer,  b.  23  a.d.  ;  d.    79  a.d. 

The  Historia  Naturalis  of  this  famous 
Roman  writer  is  one  of  the  chief  sources  of  in- 
formation regarding  antique  art,  especially  the 
thirty-fifth  and  thirty-sixth  books.  He  was 
killed  by  the  eruption  of  Vesuvius  in  79  a.d. 

Smith,  Dictionary  of  Greek  and  Roman  Biog- 
raphy, 

l^UNTB,.  A,  The  plain,  continuous  sur- 
face under  the  base  moulding  of  any  architec- 
tural member,  and  connecting  it  with  the 
ground  or  floor.  In  the  classic  orders,  the  low 
square  block  under  the  base  mouldings  of  a  col- 
umn, pilaster,  or  pedestal.  The  term  is  ex- 
tended to  include  a  course  of  stone  or  brick 
in  which  an  offset  is  cut,  as  where  a  wall  di- 
minishes in  thickness.  The  Doric  abacus  has 
been  called  a  plinth  erroneously  and  because  of 
its  square  and  simple  form. 

B,  In  joinery,  interior  finish,  and  the  like, 
a  flat  and  plain  member  at  the  bottom  of  any 
architrave,  dado,  or  the  like  ;  or  the  broad  and 
fiat  part  of  a  Base  Board  or  Skirting. 

Sub  Plinth.  A  plinth  placed  under  the  prin- 
cipal plinth  and  of  slightly  greater  projection. 
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PLINTH  BLOCK.  A  plinth  used  to  pre- 
vent the  mouldings  of  a  door  or  window  frame 
from  reaching  the  floor.  (See  Plinth,  B ;  also 
Base  Block.) 

PLINTH  COURSE.  A  course  of  stones, 
forming  a  continuous  plinth.  Specifically,  the 
first  projecting  course  of  stones  above  the  under- 
pinning, forming  the  base  or  part  of  the  base 
of  a  building.    (See  Base  Course ;  Water  Table.) 

FLINT.     (See  Plinius.) 

PLOT  (n.).  A,  A  piece  of  ground,  as  for 
building,  generally  small. 

B.     A  map  or  plan  as  laid  out  or  plotted. 

Oroimd  Plot.  Same  as  Ground  Plan ; 
nearly  obsolete  and  connected  with  Plot  (v.)  in 
the  sense  of  drawing  plans. 

PLOT  (v.).  To  make  a  drawing  of  a  plot 
or  ground  plan  ;  to  map ;  specifically,  to  lay  out 
a  map  from  a  surveyor's  notes. 

PLOUGH.     (See  Plow.) 

PLOW  (v.).  To  cut  grooves  or  channels,  as 
in  dadoing  and  housing. 

PLOWED  AND  TONGUED.  (SeeTongued 
and  Grooved.) 

PLUG  (n.).  A.  A  wedge  or  peg  of  wood 
driven  into  a  joint  of  a  wall  of  brick  or  stone 
and  then  sawn  off  flush  to  aflbrd  a  hold  for 
nails,  so  that  furring  strips  or  other  woodwork 
may  have  firm  attachment  in  preparation  for 
interior  finish. 

B.  In  plumbing,  a  branch  from  a  water- 
supply  pipe  threaded  at  the  outlet  for  coupling 
to  a  hose.  It  is  generally  closed  by  a  screw 
cap. 

PLUG  AND  FEATHER.  A  combination 
of  three  pieces,  usually  of  iron,  for  splitting 
stone.  It  consists  of  two  half-round  bars 
which  are  placed  in  a  hole  drilled  in  the  stone 
for  the  purpose,  and  between  the  flat  sides  of 
which  is  driven  the  third  piece  having  a  wedge 
shape.  This  last  appears  to  be  generally  known 
as  the  Plug,  although  Feather  would  seem  more 
appropriate  from  the  general  meaning  of  that 
term. 

PLUMB  (a4j.).  Vertical,  as  shown  by  a 
plumb  line. 

PLUMB  (n.).  A  plummet ;  hence,  by  ex- 
tension, the  verticality  of  a  line  supporting  a 
plummet.     (See  the  sub  title.) 

Out  of  Plumb,  not  vertical ;  said  of  any 
member  or  face;  and  especially  of  one  that 
ought  to  be  truly  vertical. 

PLUBIB  BOB.  The  weight  used  for  a 
plumb  line ;  hence,  by  extension,  the  plumb  line 
and  weight  used  together.  (See  Plumb  Line  ; 
Plumb  Rule.) 

PLUMBING.  Formerly  the  trade  and  art 
of  working  in  lead;  nowadays  the  trade  of 
fitting  up  in  buildings  the  metal  pipes,  traps, 
tanks,  and  fixtures  of  different  materials  used 
for  water  supply,  drainage,  gas  illumination, 
and  for  gas  cooking  and  heating ;  also  the  pipe 
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system  and  apparatus  used  for  the  conveyance 
of  water,  sewage,  and  gas. 

As  implied  by  the  name,  plumbers  used  at 
one  time  principally  lead  in  their  work.  Soil 
pipes  were  made  from  sheet  lead  rolled  into 
cylindrical  forms  and  soldered  at  the  edges. 
Cisterns,  tanks,  and  sinks  were  lined,  and  roofs 
of  buildings  were  covered,  with  sheet  lead. 
Handmade  traps,  rain-water  heads,  gutters, 
leaders,  and  flashings  were  made  of  this  metal. 
Later  on,  cast-lead  pipes  came  into  use,  and  are 
now  superseded  by  drawn  lead  pipes,  bends,  and 
traps.  The  tedious  work  of  bending  pipes  by 
hand  is  done  away  with  ;  drawn  traps  have  no 
sand  holes  from  casting  and  do  not  open  at  the 
soldered  seams. 

With  progress  in  manufacturing,  better  and 
stronger  materials  became  available  for  the 
plumbers'  work.  Cast  and  wrought  iron  pipe, 
for  water,  sewage,  and  gas,  and  copper  and  brass 
pipes,  fittings,  and  traps  for  the  waste  and  sup- 
ply system  of  plumbing  appliances,  have  to  a 
large  extent  replaced  lead  and  given  to  plumb- 
ing work  an  entirely  diflerent  character.  Com- 
paratively little  lead  is  used  in  the  modem 
American  plumbing,  whereas  in  England  and 
France  lead  soil,  water  and  gas  pipes,  are  still  in 
use.  In  the  case  of  very  soft  waters  lead  as  a 
material  for  supply  pipes  should  be  avoided,  as 
there  is  some  danger  of  the  water  acting  on  the 
lead  and  causing,  when  used  for  drinking,  lead 
poisoning.  (See  Pipe;  Water  Supply.)  The 
journeyman  plumber  of  today  must  understand 
wiping  soldered  joints  in  lead  pipe,  making 
screw  joints  in  wrought-iron  pipe,  lead-caulked 
joints  in  cast-iron  pipes,  and  the  joining  of  brass, 
block  tin,  and  copper  pipes. 

Plumbers*  work  comprises  the  running  of  soil, 
vent  and  waste  pipes  and  house  sewers  of  various 
materials,  the  tapping  of  street  mains,  bringing 
the  water  service  pipes  into  buildings,  and 
running  supplies  to  plumbing  fixtures,  tanks,  and 
hot  water  boilers ;  the  fitting  up  of  water 
metres,  and  the  setting  and  connecting  of  hand 
lift  and  force  pumps,  hot  air  pumping  engines, 
steam  and  gas  pumps,  electric  and  fire  pumps. 
Plumbers  fit  up  cooking  ranges  for  coal  or  gas 
fuel,  and  make  the  connections  of  waterbacks  or 
pipe  coils,  and  must  know  how  to  obtain  perfect 
hot  water  supply  and  circulation.  They  provide 
fire  protection  appliances,  such  as  fire  pumps, 
standpipes,  valves,  and  hose,  and  fit  up  water 
sterilizers  and  pressure  filters.  They  must  know 
and  understand  the  setting  of  the  numerous 
kinds  and  types  of  plumbing  fixtures,  such  as 
water-closets,  urinals,  sinks,  basins,  and  tubs, 
and  how  to  connect  them  with  the  soil  and 
waste  pipes  in  such  a  way  as  to  secure  the  safe 
removal  of  sewage  and  perfect  exclusion  of  sewer 
air.  (See  House  Drainage.)  The  plumber  also 
fits  up  buildings  with  gas  pipes  for  lighting, 
cooking,  heating,  and  power  purposes. 
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The  most  important  appliance  from  a  sanitary 
point  of  view  is  the  water-closet.  Numerous 
types  have  been  devised,  many  of  which,  after 
a  brief  trial,  have  been  abandoned.  The  pan 
closet  was  the  one  to  hold  out  the  longest,  not- 
withstanding its  universal  condemnation.  At 
the  present  writing  (1900),  the  pan,  valve,  and 
plunger  closets  are  fast  disappearing.  Cheap 
wash-out  closets  and  a  few  of  good  make  are 
still  in  great  demand,  although  not  free  from 
defects.  In  well-appointed  bath  rooms  and 
toilet  rooms,  the  all-porcelain  siphon  and  siphon- 
jet  closets  are  preferred.  For  institutions, 
schools,  and  servants'  closets,  pedestal  washdown 
closets  make  a  thoroughly  sanitary  fixture,  in 
particular  those  with  deep  trap  seal.  In  some 
situations  a  fiushing-rim  hopper  closet  works 
satisfactorily. 

Wash  basins  are  made  in  a  variety  of  patterns. 
Those  with  outlet  closed  by  a  plug,  and  those 
with  standpipes  or  with  metal  plugs  operated 
by  a  lever,  are  much  better  than  bowls  with 
secret  waste  valves,  or  tip-up  basins. 

Bath  tubs  are  made  of  wood  lined  with  copper, 
of  solid  copper,  of  steel  lined  with  copper,  and  of 
enamelled  iron  and  earthenware.  In  hospitals 
for  the  insane  and  in  people's  baths,  overhead 
inclined  douches  or  sprays  are  substituted  for 
tub  baths,  being  more  economical  and  sanitary. 
A  great  variety  of  hand  sprays,  needle  and 
shower  baths  are  made,  as  also  foot  baths,  sitz 
baths,  and  bidets  for  bathing  parts  of  the  body. 

Urinals  have  been  improved,  and  a  good 
pattern  for  single  stalls  is  a  fiushing-rim  bowl, 
holding  water,  flushed  by  a  cistern  and  emptied 
by  siphonic  action.  In  public  places,  railroad 
stations,  etc.,  and  for  factories  and  schoob,  con- 
tinuous troughs  of  enamelled  iron,  slate,  soap- 
stone,  or  white  glazed  stoneware,  with  automatic 
intermittent  flush,  are  used. 

Wooden  washtubs  have  been  superseded  by 
soapstone,  slate,  and  artificial  cement  tubs  for 
cheaper  dwellings,  and  white  or  yellow  glazed 
roU-rim  earthenware  tubs  are  used  in  more  ex- 
pensive residences. 

Slop  sinks  for  emptying  chamber  slops,  and 
washing  bedpans  and  other  sick-room  utensils 
for  hospitals,  are  made  in  strong  fire  clay,  and 
have  a  top  flushing  rim  supplied  from  a  cistern. 

Sinks  for  kitchens,  sculleries,  and  pantries  are 
obtainable  in  painted,  galvanized,  or  enamelled 
iron,  in  copper,  soapstone,  slate,  and  white  or 
yellow  stoneware.  The  latter  are  the  best  from 
a  sanitary  point  of  view,  and  recent  improved 
methods  of  manufacture  at  American  potteries 
have  enabled  the  makers  to  reduce  the  price 
appreciably.  In  kitchens  of  large  hotels  and 
institutions,  grease  from  dish  washing  and  cook- 
ing operations  is  intercepted  in  grease  traps,  to 
prevent  stoppages  of  waste  pipes. 

While  much  progress  has  been  made  in  the 
art  of  fitting  up  buildings  with  plumbing  con- 
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veniences,  the  manual  work  of  the  plumber  has 
not  advanced  as  much.  Future  improvement 
seems  to  lie  in  the  direction  of  more  accurate  and 
mechanical  workmanship,  t.e.  plumbing  work 
should  be  laid  out  and  fitted  in  the  shop  in  much 
the  same  way  as  machinists  turn  out  their  work, 
thus  enabling  a  more  rapid  and  accurate  putting 
together  of  the  parts  at  the  building. 

Gerhard,  House  Drainage  and  Sanitary  Plumb' 
ing,  7th  ed.  ;  F.  W.  Tower,  Plumbers'  Text- 
book; Plumbing  and  House  Drainage  Problems^ 
from  the  Sanitary  Engineer;  American  Plumbing 
Practice,  from  the  Engineering  Record  (formerly 
the  Sanitary  Engineer)  ;  Gerhard,  Recent  Practice 
in  the  Sanitary  Drainage  of  Buildings;  Sanitary 
Engineering  of  Buildings,  Vol.  I.  published,  Vol. 
II.  in  preparation ;  Gerhard,  Guide  to  Sanitary 
House  Inspection;  Waring,  Hoio  to  Drain  a 
House;  Hellyer,  Lectures  on  Sanitary  Plumbing; 
Gerhaiti,  Entvoaesserungs-Anlagen  amerikanischer 
Oebaeude  (Part  X.  of  Fortschritte  der  Architektur 
of  the  Handbuch)* 

—  W.  P.  Gerhard. 

PLUMB  UNE.  The  line  which  supports  a 
Plumb  or  Plumb  Bob. 

PLUMB  RULE.  An  instrument  for  de- 
termining vertic^lity,  consisting  of  a  narrow 
board  with  straight  parallel  edges,  having  a 
plumb  line  attached  to  one  end  and  a  hole  at  the 
other  end  large  enough  to  allow  the  plumb  to 
swing  freely.  The  verticality  of  its  edges  is 
known  when  the  plumb  line  coincides  with  the 
centre  line  of  the  board,  as  marked  on  its  face. 

PLUBCMET.     Same  as  Plumb  (n.). 

FLUTEUS.  In  Roman  architecture,  a  dwarf 
wall  or  parapet ;  especially  such  a  wall  closing 
the  lower  portion  of  the  space  between  the 
columns  of  a  colonnade. 

Pinrx.  A  public  place  of  assembly  in 
ancient  Athens ;  known  to  have  had  little  archi- 
tectural character  or  formal  arrangement.  It  is 
generally  identified  with  a  bare  rocky  platform 
west  of  the  Acropolis. 

POCKET.  A  hollow  or  recess,  as  in  a  wall ; 
generally  comparatively  small.     Specifically : — 

A,  In  a  window  frame  for  hung  sash,  an  open 
space  behind  a  pulley  stile  to  accommodate  the 
weights,  |)articularly  the  lower  portion  of  such 
a  space  to  which  access  is  had  by  means  of  a 
movable  piece  in  the  pulley  stile. 

B,  A  box  made  of  thin  boards,  and  built  into 
a  partition  or  wall  to  receive  a  sliding  door  when 
open. 

C,  A  recess  in  the  interior  jamb  of  a  window 
to  receive  a  folding  shutter  or  blind  when  open. 

D,  That  part  of  a  flue  which  is  below  the 
opening  into  it  of  a  stovepipe  or  the  like,  where 
soot  may  accumulate  and  may  be  removed 
through  a  special  opening. 

POCKET  PIECE.  A  movable  part  of  a 
pulley  style  of  a  window  frame  for  sliding  sash  ; 
the  purpose  of  which  is  to  enable  the  workman 
to  reach  the  weight  and  sash  cord  within. 
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PODIUM.  A.  A  cODtinuouB  pedestal  with 
die,  cap,  and  base,  such  as  is  used  io.elev&ting 
aa  order  uf  columns  or  a  monument  above  the 
ground,  or  a  dome  above  the  roof.  (See  Crepi- 
doma;  Stylobate.)  A  Roman  temple  was  often 
set  upon  a  podium,  in  contradistinction  to  the 
stepped  platform  of  the  Greek  temple. 

B.  A  wall,  generally  composed  of  concrete 
&ced  with  marble,  about  12  feet  high,  aur- 
rounding  a  Roman  amphitheatre ;  upon  the 
platform  above  this  wall  the  seata  of  the  nobles 
were  placed,  while  the  other  spectatora  occupied 
the  ranges  of  seats  rising  behind,  to  the  boun- 
diiry  walls. 

FCTCnA  (Greek  IIotKf^i},  parti-coloured 
or  painted ;  applied  to  a  portico  in  Athens.)  A 
portico,  or  by  extension  any 
pubUc  building  richly  adorned 
with  paintings  on  its  interior 
walls.  The  original  structufe 
in  Athens  has  not  been  identi- 
fied in  modem  timefl.  It  is 
known  that  it  was  close  to  the 
Agora.  It  is  thought  that 
there  were  statues  within  the 
buil<ling,  bat  the  paintings  of 
the  talcing  of  Troy,  of  the  war 
with  the  Amazons,  of  the  battle 
of  Marathon,  are  especially 
identified  with  the  building, 
the  pictures  being  by  Polyg- 
aQtf»,  Mtkon,  and  Panninos. 

POmUiABRT,  JOBBPH; 
architect;  b.  1816  (in  Brus- 
sels); d.  Nov.  3,  1879. 

In  1819  he  won  the  compe- 
tition for  the  monument  of  Bel- 
gian independence  at  Brussels.  oinimi 
Heiwtored  the  Grand   TU-    ^buumiigofih.bei 
Mre  at  Brussels,  and  built  the 
'eburch  of  S.  Catherine  in  Brussels  and  the  royal 
ehureb  at  I^eken  (Belgium).     In  1866  he  began 
his    most    important    work,    the    monumental 
Palais  de  Justice  in  Brussels,  which  was  finished 
after  his  death,  and  inaugurated  Oct.  15,  1883. 


POIKILR     Same  as  Pcecile. 

POINT     (n.).     Same  as  Pointing  Tool. 

POINT  (v.  t.).  (I.)  To  fill  up  and  finish 
carefully,  and  with  more  or  less  elaboration,  as 
the  joints  at  the  face  of  a  piece  of  masonry,  or 
about  the  edges  of  slates  or  tiles  of  a  roof.  Such 
finishing  may  be  done  during  the  progress  of  the 
work,  or — as  is  more  usual  in  good  work,  when 
greater  elaboration  ta  desired  —  after  the  com- 
pletion of  the  masonry,  or  other  structure.  In 
the  latter  case,  the  process  b  generally  under- 
stood as  including  both  the  operation  of  raking 
And  of  stopping.  The  purpose  of  such  work  is 
better  to  preserve  the  masonry  irom  the  effects 
of  wettther,  —  the  joints  being  filled  with  a 
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POINTING 

superior  kind  of  mortar,  — and  also  to  obtun 
a  certain  decorative  finish,  either  by  the  use  of 
mortar  colour,  or  by  the  particular  form  of  model- 
ling given  to  the  faces  of  the  joints  as  described 
under  Pointing  (I.). 

FOmT  (v.  t).  (XL)  To  dress  stone  roughly 
with  the  point,  by  which  its  faces  are  brought 
to  approximately  plane  surfaces.  (See  Stone 
Dressing.) 

POINTED  ARCHITBCrURE.  That  which 
is  distinguished  by  the  use  of  the  pointed  areh. 
The  term  seems  not  to  have  been  used  except 
in  this  sense,  though  steep  roofs,  spires,  and  the 
Uke  might  justify  its  application  to  buUdinga 
not  furnished  with  pointed  arches.  It  is  not 
uncommon  to  use  the  t«rm  as  synonymous  with 


Akchiiectdbk:  Hall,  MAVnaLD,  Essex. 
;flolti[cperliid.  bulnottnUndad  [Br  TultlDg,  and  then 
oroolbfe  ArcblUctunlDtlieatTlctMOH. 


Gothic ;  and  it  is  also  not  uncommon  to  dis- 
criminate between  the  Gothic  style,  properly 
so  called,  with  its  elaborate  system  of  vaulted 
construction,  flying  buttrcsseH,  etc.,  and  that 
which,  having  pointed  arches  hut  no  Gothic  con- 
struction, can  only  be  called  Gothic  by  a  rather 
hberal  extension  of  the  term :  such  as  the  modem 
churches  and  halls  which  have  wooden  roofs  and 
no  provision  for  vaulting.  The  term  is  applied 
less  frequently  to  buildings  of  Moslem  styles. 

POINTED  WORK.  A.  The  surface  finish 
of  hard  stone  which  has  been  roughly  shaped  for 
use  by  the  pointing  toot  or  pick,  only  the  coars- 
est projections  having  been  removed.  (See  Pick 
Dressing.) 

B.  Masonry,  the  joints  of  vhich  have  been 
raked  out  and  pointed  with  mortar.  (See  Point- 
ing Tool.) 

POIimiL.     (See  Poyntelt.) 

POIHTINa  (I.).  The  process,  and  the  re- 
sult, of  finishing  a  joint  or  joints,  as  defined 
under  Point  (I.). 
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Bastard  Polntiiig ;  Bastard  Tuck  Pointing. 

Similar  to,  but  more  simple  than,  Tuck  Point- 
ing ;  a  portion  of  the  stopping  being  made  to 
project  in  the  fonn  of  a  fillet  along  the  centre  of 
a  thick  joint,  the  section  being  rectangular. 
The  mortar  joint  is  sometimes  coloured  as  in 
Tuck  Pointing. 

Flat  Joint  Pointing.  The  simplest  form,  the 
mortar  being  finished  flush  with  the  face  of  the 
masonry.  The  term  is  commonly  restricted  to 
mean  such  pointing  when  done  during  the  prog- 
ress of  the  masonry.    (See  Hick  Joint  Pointing.) 

Flat  Joint  Jointed  Pointing.  Flat  joint 
pointing,  in  which  the  joints  are  further  embel- 
lished by  narrow  grooves  along  their  centre  lines ; 
or  by  grooves  at  top  and  bottom,  next  to  the 
bricks  ;  or  by  both. 

Hick  Joint  Pointing.  Pointing  with  flush 
joints,  but  with  a  superior  sort  of  mortar  used 
as  stopping  after  raking  out  the  joint ;  thus  dis- 
tinguished from  Flat  Joint  Pointing. 

High  Joint  Pointing.  Pointing  done  during 
the  progress  of  the  work,  while  the  mortar  is 
still  soft,  by  first  trimming  the  joints  flush  with 
the  face  of  the  wall,  and  then  scraping  grooves 
along  the  edges  of  the  brick  at  both  sides  of 
the  joint.  Subsequently,  the  mortar  joints  are 
usually  grooved  along  the  centre  lines  also. 

Key  Joint  Pointing.  A  form  in  which  the 
soft  mortar  is  pressed  and  worked  into  shape  by 
means  of  a  jointer  having  a  rounded  convex  edge, 
80  that  the  face  of  the  joint  has  the  form  of  a 
cavetto. 

Mason's  V-Joint  Pointing.  That  in  which 
the  mortar  is  given  a  projecting  profile  like  a 
flattened  ]]> ;  perhaps  having  also  a  flat  fillet  at 
top  and  bottom. 

Tuck  Pointing;  Tuck  and  Pat  Pointing. 
Pointing  in  which  the  ordinary  pointing  mortar 
is  finished  with  narrow  grooves  along  the  centre 
of  the  joints,  this  being  afterward  filled  with  a 
projecting  ridge  of  fine  lime,  putty,  or  the  like, 
perhaps  coloured.  This  projecting  fillet  is  sup- 
posed to  be  finished  with  accurately  ruled  and 
trimmed  edges  and  faces ;  and  it  is  common  to 
colour  the  rest  of  the  joint  to  match  the  brick, 
80  that  the  joints  appear  to  be  only  of  the  thick- 
ness of  the  fillet. 

POIMTJLMO  (11.).  The  process  and  the  re- 
sult of  dressing  stone  as  defined  under  Pomt  (II.). 

POINTINO  TOOIk  A  stonecutter's  imple- 
ment, having  a  narrow,  we<lge-shaped,  chisel-like 
edge,  and  this  usually  worked  ujx)n  a  solid  bar 
of  steel,  which  is  struck  directly  by  the  stone 
mason's  mallet.  It  is  used  for  rough  tracing  of 
surfaces  which  may  either  be  left  "  pointed  "  or 
"dressed  with  the  point,"  or  may  be  finished 
afterward  with  other  took.  It  is  used  also  to 
cut  across  the  face  of  the  stone,  from  edge  to 
edge,  incised  lines  which  are  brought  into  the  true 
plane  of  the  four  arrises,  and  thus  help  to  determine 
the  future  surface  of  the  stone  when  dressed. 
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POINT  OF  SIGHT.  The  position  from 
which  anything  is  observed,  or  is  represented 
as  being  observed;  the  position  of  the  eye  of  the 
observer.  Also  called  point  of  vision,  point  of 
view,  centre  of  projection,  centre  of  vision,  etc. 
(See  Perspective.) 

POINT  OF  SUPPORT.  In  the  plan  of  a 
building,  a  space  of  small  dimensions  where  the 
superincumbent  weight  of  structure  is  gathered 
together  and  met.  Columns,  pillars,  and  piers 
form  points  of  support.  In  a  plan  of  founda- 
tions, those  places  where,  by  reason  of  the  con- 
ditions of  the  structure  above  or  of  the  soil 
below,  it  is  necessary  to  concentrate  weight,  are 
points  of  support ;  and,  in  order  to  avoid  dislo- 
cations in  the  superstructure  through  unequal 
settlement,  the  area  of  such  spaces  must  be  ex- 
actly adjusted  to  the  weight  which  each  is  to 
transmit  to  the  soil,  according  to  the  ascertained 
capacity  of  the  soil  to  bear  weight. 

POLAND,  ARCHITBCTURE  OF.  The 
buildings  of  the  ancient  kingdom  of  Poland,  ex- 
tending, in  the  seven- 
teenth century,  over 
those  parts  of  Europe 
which  stretch  from  the 
river  Oder  eastward  to 
within  a  hundred  miles 
of  Moscow.  These  have 
been  so  little  studied 
that  their  treatment  as 
a  national  architecture 
is  as  yet  impracticable. 
The  buildings  of  the 
earlier  states  of  Lithu- 
ania and  Poland  proper, 
with  the  work  of  the 
eastern  Russians  and 
German  military  orders 
on  the  Baltic,  would 
have  to  be  studied,  and 
even  the  fascinat- 
ing and  picturesque  

city     of      Danzig  Poland:   ARCHiTKCTrRK  of 
would  form  a  part     Krakau  (Cracow).  Church 

of  that  field.    (For     *"*"  ^'  ^^*''- 
the  principal  buildings  of  this  region,  see  Ger- 
many, the  Eastern  Provinces,  and  Russia.) 

— R.  S. 

POLICE  STATION.  The  headquarters,  or 
district  headquarters,  of  a  police  force.  It  con- 
tains, usually,  sleeping  accommodations  for  the 
force  and  for  prisoners,  and  frequently  room  for 
a  patrol  wagon  and  stabling  for  horses. 

POLISH  (v.  t.).  To  bring  (any  surface)  to 
a  state  of  great  smoothness.  The  term  is  gen- 
erally limited  to  the  producing  of  such  smooth- 
ness for  decorative  effect  as  for  bringing  out  the 
colour  and  veins  of  marble  or  wood,  or  by  giving 
metallic  brilliancy  to  a  surface.  A  surface  may 
be  polished  either  by  simply  scraping  and  rub- 
bing without  any  application,  as  where  in  Japan- 
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POLTCHROMT :  InLAT  OF  MARBLBS  A 
AND  GtLDU)  GlAXH  ;  BASILICA  OF 
KilUK. 


POLYCHROMY:  PAINTINGS  OF  HISTORICAL  SUB-IECT  UNDER  THE  ROOF  AND  OF  HERALDIC 
SUBJECT  ON  EACH  SIDE  OF  THE  TRIPLE  WINDOW  COMBINED  WITH  COLOURED 
TREATMENT  OF  THB  HERALDIC  AND  OTHER  CARVING  AND  A  SOLIDLY  GILDED 
ROOF;   INNSBRUCK,  TYROL. 


POLYCHKOMY   IX   EXTERXAt,   ARCHlTECTiritE.     CHURCH   OF   S.    PIETKU, 

(^j7.  rc^  I    I    ,.  PISTOJA.  TUSCANY 

UNIV    0^  Mf  i.'i. 


POLLAJUOLO 
eae  ioteriors  delicate  woods  are  left  i 
natural  veining  ehown ;  or  by  meam 


varnish,  as  where  mahogany  and  rosewood  fur- 
niture is  covered  with  a  transparent  coat  of 
copal  varnish  ;  or  by  means  of  a  dresKing  which 
is  put  upon  the  surface  and  then  niblieil  off  so 
thut  but  httle  of  it  remains,  an<l  that  Uttle  tills 
up  the  hollows  of  the  surface  merely,  without 
covering  the  whole.  It  is  not  customary  to 
speak  of  polishing  sandstone,  limestone,  anil  the 
like,  as  nothing  that  c:)n  be  done  to  tliem  will 
bring  them  to  a  lustrous  surface,  but  granite, 
marble,  and  hard  wood  are  polished  when  it  is 
intended  to  show  the  full  beaniy  of  the  material. 

POLLAJUOLO,  AMTONIO.  (See  Benci, 
Antonio  di  Jacopo.) 

POLLAJUOI.O,  BIUONB  DEL.  (See  II 
Cninuca.) 

POLTCHROMT'.  Colouring  with  many 
colours;  elaborate  decoration  in  eolonr.  It 
seems  to  have  been  the  uniform  practice  of 
builders  in  all  ages,  in  Europe  previous  to  the 
classical  revival  in  the  fifteenth  century,  and  in 
non-European  Ian<b  even  to  the  present  time, 
to  seek  for  effects  of  colour  as  well  as  those  of 
form.  There  is  an  apparent  exception  to  this 
general  rule  in  the  practice  of  the  stone-building 
races  of  India,  with  whom  the  play  of  light  and 
shade  secured  by  deep  and  strong  modifications 
of  surface  exposed  to  a  brilliant  sun  seem  to 
have  taken  the  place  of  chromatic  effects  pro- 
duced by  the  direct  agency  of  man.  Modern 
Europe  has  retained  this  taste,  or  desire,  for 
colour  only  for  interiors,  the  efforts  at  external 
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POLTCHROMT 
coloration  having  been    either  connected  with 
the  admitted  revival  of  some  bygone  style  of 
art,  or  else  sporadic  and  individual  ettbrts. 

Such  exterior  colour  effects  as  are  produced 
by  keramic  painting  have  t>een  treated  under 
that  term.     (See  also  Tile.) 

The  use  of  natural  materials  to  produce  a 
contrast  or  modification  of  colour  in  the  exte- 
rior of  a  building  is  more  common  in  mediaeval 
art  thau  elsewhere.  Several  important  styles 
of  architecture  —  the  Romanesque  of  Franee, 
the  Romanesque  and  Gotliic  of  Italy,  and  the 
Mohammedan  of  Egypt  and  Syria  —  employed 
for  this  purpose  the  materials  with  which  their 
walls  were  faced.  (See  France,  Part  VIII. ; 
Moorish  Architecture ;  Moslem  Architecture ; 
Romanesque  Architecture.)  The  Italian  build- 
ings of  Verona  have  the  moat  elaborate  nnd 
most  effective  of  coloured  brick  work  combined 
with  marble  :  those  of  Lombardy  the  most  suc- 
cessful terra-cotta  enrichments ;  those  of  Tus- 
cany the  most  tasteful  combinations  of  white 
marble  with  marble  or  other  stones  of  greenish 
black,  dark  gray,  and  the  tike.  The  Moslem 
work  has  this  peculiarity,  that  the  forms  of  the 
stones  in  an  arch  or  a  horizontal  frieze  are  often 
elaborate,    increasing  the  complexity  of  effect. 

In  the  English  Gothic  revival,  beginning 
about  1850,  the  influence  of  Italian  art  in  this 
respect  was  strongly  felt,  and  some  of  the  ar- 
chitects interested  in  that  movement  employed 
colourecl  materials  with  excellent  results.  It 
may  be  considered  one  of  the  characteristics  of 
Victorian  Gothic,  properly  so  called,  that  ex- 
ternal colour  is  used  with  some  freedom. 


The  most  important  form  of  polychromy  is 
that  produced  by  painting  with  its  accessory, 


POLYOLITUS 

gilding.  This  was  the  practice  of  antiquity  in 
all  those  lands  where  kerainic  materials  were 
not  constantly  used.  (See  Egypt,  Architecture 
of;  Grecian  Architecture;  Greece,  Architec- 
ture of;  and  for  contrasting  use  in  kerainics, 
see  Mesopotamia,  Architc(;ture  of;  Persian  Ar- 
chitecture, Parts  I.  and  III.) 

In  the  European  Middle  Ages  painting  was 
applied  with  less  skill  than  in  European  antiq- 
uity or  in  the  East,  but  it  was  applied  con- 
tinually. There  is  very  little  of  it  preserved. 
The  famous  doorway  of  Reims  cathedral,  which 
had  been  closed,  —  boarded  up  for  centuries,  — 
and  which  had  preserved  its  painting  intact, 
is  the  best  single  instance  we  have  of  mediaeval 
painting  freely  applied  to  an  exterior.  It  is 
well  known,  however,  that  large  numbers  of  the 
Gothic  cathedrals  were  painted  elaborately ;  the 
porches  with  their  sculpture,  and  similar  promi- 
nent members  of  the  building ;  and  this  was  evi- 
dently a  survival  from  a  Romanesque  practice 
of  still  more  general  polychromatic  treatment. 

As  regards  the  colour  decoration  of  interiors, 
this  has  been  treated  under  Mural  Painting. 
(For  the  processes  employed,  see  Encaustic; 
Fresco;  Fresco-Secco ;  Oil  Painting.)  —  R.  S. 

POL7CLITI7S ;  sculptor ;  flourished  be- 
tween 470  and  400  b.c. 

A  younger  contemporary  of  Phiclias  (see 
Phidias),  who  was  probably  bom  at  Sicyone 
and  settled  at  Argos,  Greece,  and  a  pupil  of 
Agelaidas  (see  Agelaidas).  His  most  impor- 
tant work  was  the  chryselephantine  statue  of 
Hera,  in  the  Heraion  at  Argos,  which  replaced 
the  old  temple  destroyed  in  423  b.c. 

Friederichs,  Dpt  Doryphoros  des  Polyklet ; 
Waldstein,  Excavations  at  Argos;  Rayet,  Monu- 
ments de  VArt  Antique;  CoUignon,  Histoire  de  la 
Sculpture  grecque, 

POLTCLITU'S  THE  TOUNQER;  sculptor 
and  architect. 

Polyclitus,  the  son  of  Patrocles,  flourished 
between  370  and  336  B.c.,  and  built  the  Tholos 
(round  temple)  and  tlieatre  at  Epidauros,  in 
Greece.  He  is  not  to  be  confounded  with  the 
great  sculptor  Polyclitus,  of  Argos. 

Defrasse  et  Lecliat,  Epidaure ;  Collignon,  His- 
toire de  la  Sculpture  grecque. 

POLYPOIL.     Same  as  Multifoil.    (See  Foil.) 

FOLTaNOTUS  ;  painter. 

He  was  a  native  of  the  island  of  Thasos,  in 
the  jEgean  Sea,  and  probably  came  to  Athens 
about  463  b.c.  He  was  employed  by  Cimon 
(d.  449  B.C.)  to  decorate  the  temple  of  Theseus, 
the  Ana(?eium,  and  the  Poecile  at  Atiiehs.  He 
painted  the  socallerl  Lesche  at  Delphi.  About 
435  B.C.  he  was  engaged  on  the  decoration  of 
the  Pinacotheca,  on  the  Acropolis  at  Athens. 
He  painted  the  walls  of  the  temple  of  Athena 
Areia  at  Plataea.  Polygnotus  was  contempo- 
raneous with  Phidias.     (See  Phidias.) 
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Brunn,  Geschichte  der  Griechischen  Kunstler; 
Bertrand,  La  peinture  dans  VAnliquiti;  Girard, 
La  peinture  antique. 

POL7QONAL  BUILDINQ.  Masonry  laid 
up  with  irregular  polyguualfaced  stones  fitted 
together.  This  construction  was  employed  in 
those  Mediterranean  lands  where  the  earlier 
forms  of  Pelasgic  arcliitecture  had  been  pre- 
viously current.  It  was  a  modiflcation  due 
mainly  to  new  implements  and  improved  meth- 
o<ls.  (See  under  Pelasgic  Architecture  where 
it  follows  "Cyclopean"  and  "Myceniean.'*) 

—  A.  L.  F.,  Jr. 

P0L700N  OP  FORCES.  A  graphical 
representation  of  the  composition  and  resolu- 
tion of  forces  when  there  are  more  than  two 
such  forces,  and  when,  therefore,  the  parallelo- 
gram of  forces  (which  see)  cannot  he  used.     Lot 


Polygon  of  Forcbs. 

0  be  the  point  acted  upon,  and  the  diflerent 
forces  be  denoted  by  the  lines  a,  6,  c,  rf,  e,  the 
lengths  of  which  lines  indicate  their  intensity. 
Draw  b'  parallel  to  6,  c'  in  prolongation  of  c,  d' 
parallel  to  (/,  e'  parallel  to  e,  the  line  a  itself 
serving  to  form  the  polygon.  There  is  now  re- 
quired to  close  and  complete  the  polygon  a  line 
connecting  the  extremity  of  e'  with  the  point  O. 
Draw  this  line  ?m.  This  line  is,  then,  the  re- 
sultant of  all  the  other  forces,  and  the  force 
which  it  represents  would  maintain  the  point 
0  in  equilibrium  if  acted  upon  at  once  by  the 
forces  a,  6,  o,  f/,  e. 

POL7ST  YLB.    Composed  of  many  columns. 

POMEL;  POMBCEli.  A  knob,  knot,  or 
boss ;  especially  a  ball-shaped  terminal  used  as 
a  finial  for  steep  conical  or  pyramidal  roofs,  pin- 
nacles, etc. ;  also  for  the  similar  decoration  of 
furniture. 

PON.  Same  as  Wall  Plate;  a  local  Eng- 
lish term. 

Addy,  The  Evolution  of  the  English  House, 

PONCE,  JACQXnO;  sculptor. 

An  Italian  sculptor  who  was  employed  on 

the  monuments  of  Francois  I.   and  Henri  II. 

> 

in  the  church  of  S.  Denis.  (See  Pilon,  Gter- 
main.) 

Laml,  Dictionnaire  des  Sculpteurs  francnis. 

PONCET,  JEAN ;  sculptor  and  architect. 
Aug.  31,   1450,  he  contracted  to  build  the 

176 


PONCBT 

tomb  of  King  Ren^,  at  Angers  (France).  He 
probably  designed  the  retable  of  the  church  of 
S.  Pierre  at  Saumur. 

Lecoy  de  la  Marche,  Comptea  du  rot  Bene. 

PONCET,  PONS ;  architect  and  sculptor. 

A  son  of  Jean  Poncet  (see  Poncet,  Jean.) 
Afler  the  death  of  his  father  in  1542  he  was 
called  to  continue  the  works  of  the  tomb  of 
King  Ren^,  at  Angers  (Maine  et  Loire,  France). 
June  24,  1459,  he  contracted  to  build  the 
great  altiir  of  the  church  of  the  Carmelites  at 
Angers. 

Lecoy  de  la  Marche,  Comptea  du  roi  Rene. 

PONS  ;  monk  and  architect. 

He  rebuilt  the  abbey  of  Montierneuf  at  Poi- 
tiers (France),  which  was  dedicated  Jan.  24, 
1096. 

Bulletin  Monumental,  Vol.  IX.,  p.  301. 

PONT.  In  French,  a  bridge ;  sometimes,  in 
combination,  forming  the  proper  name  of  an  im- 
portant bridge  which  is  not  connected  with  the 
geographical  name  of  the  place.  (See  the  fol- 
lowing titles.) 

The  bridges  which  cross  the  Seine  at  Paris 
are  all,  or  nearly  all,  of  great  celebrity  and  Of 
importance  in  French  history  and  French  art.' 
They  are  very  numerous ;  but  the  most  impor- 
tant are,  Pont  d'Austerlitz ;  Pont  Sully  in  two 
branches  like  the  Pont  Neuf  and  connecting  the 
lie  Saint  Louis  with  both  banks ;  Pont  de  la 
Toumelle ;  Pont  d'Arcole  ;  Pont  Notre  Dame ; 
Pont  S.  Michel ;  Pont  au  Change  (the  last  four 
crossing  one  arm  only  of  the  Seine) ;  then  the 
Pont  Neuf  (which  see  below).  Below  these  are, 
spanning  the  whole  river,  the  Pont  des  Arts,  a 
footpath  only;  Pont  du  Carrousel,  called  also 
and  more  frequently,  Pont  des  Saints  P^res; 
Pont  Royal ;  Pont  Solf^rino ;  Pont  de  la  Con- 
corde; Pont  Alexandre  IIL  (built  before  1890 
for  service  during  the  gi*eat  exhibition  of  that 
year) ;  Pont  des  Invalides ;  Pont  de  TAlma ; 
Pont  <ri(^na. 

PONT  D'AVIQNON.  Same  as  Pont  S. 
B^nezet,  but  under  the  geographical  name  en- 
ters into  French  proverb  antl  song. 

PONT  DU  QARD.  An  aqueduct  bridge 
across  the  river  Gard,  in  the  south  of  France, 
and  which  was  built  under  the  Roman  Empire 
as  part  of  the  aque<luct  of  Nemausus  (Nimes). 
A  modem  roadway  has  been  built  along  one 
siile  of  it. 

PONTB.  In  Italian,  a  bridge.  (See  what 
is  said  under  title  Pont;  see  also  following 
titles.) 

PONTB  DEI  SOSPIRI.  Same  as  Bridge 
of  Sijjhs  (which  see). 

PONTB  DI  PAQUA.  In  Venice;  the 
small  bridge  spanning  the  mouth  of  the  Rio, 
or  small  canal,  which  is  also  spanned  by  the 
Bridge  of  Sighs,  and  which  separates  the  Doge's 
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palace  from  the  prisons.  It  forms  a  part  of  the 
walk  along  the  sea  front. 

PONTB  DI  RIALTO.  The  bridge  connect- 
ing the  two  great  islands  of  Venice,  one  of 
which,  known  as  the  Rialto,  gives  its  name  to 
the  bridge.  This  was  for  very  many  years  the  only 
bridge  spanning  the  Canalazzo,  or  Canal  Grande  ; 
a. wooden  building  was  removed  in  the  seven- 
teenth century  and  replaced  by  the  present 
most  interesting  structure.     (See  Bridge.) 

PONTE,  QIOVANNI  DA.  (See  Giovanni 
Da  Ponte.) 

PONTEUiI  (DE  PUNTELLIS)  or  PIN- 
TRT.TJ,  BACdO  (BARTOLOMBO) ;  archi- 
tect, engineer,  and  wood  worker  (intarsiatore) ; 
d.  after  1492. 

Pontelli  was  a  pupil  of  Francione  (see 
Francione).  The  earliest  notice  of  him  is  as 
intarsiatore  at  Pisa  (Italy),  where  he  was  em- 
ployed in  1471.  1475-1477  he  made  the 
stalls  in  the  choir  of  the  cathedral  of  Pisa.  In 
1479  he  went  to  Urbino,  where  he  came  under 
the  influence  of  Francesco  di  Giorgio  Martini. 
(See  Martini,  Fr.  di  G.)  After  the  death  of 
Federigo  da  Montefeltro,  duke  of  Urbino,  in 
1482,  he  went  to  Rome.  July  27,  1483,  he 
was  sent  to  inspect  the  work  of  Giovannino  dei 
Dolci  (see  Dolci,  G.)  at  Civitk  Vecchia,  and  in 
1484  himself  directed  the  construction  of  that 
citadel.  During  the  reign  of  Innocent  VIII. 
(Pope  1484-1492)  he  was  placed  in  charge  of 
all  the  fortresses  in  the  Marches.  Nothing  is 
known  of  him  after  1492. 

Mtlntz,  Les  Arts  h  la  coiir  dfs  papes.  Vol.  TIT., 
p.  66 ;  MUntz,  Renaissance;  C.  Rocchi,  Baccio  Pon- 
telli e  la  Rocca  d*Ostia. 

PONTB  MOLLE.  At  Rome ;  the  ancient 
Milvian  bridge  (Pons  Milvius);  largely  rebuilt 
in  mwlem  times. 

PONTB  VECCHIO.  Literally,  the  old 
bridge,  a  name  given  to  several  important  struc- 
tures in  Italy,  the  most  interesting  being  that 
which  crosses  the  Arno  at  Florence. 

PONTIFS,  QUnJiAUBflB;  architect. 

May  27,  1462,  he  succeeded  GeofFray  Richier 
as  maUre  (Tceuvre  of  the  cathedral  of  Rouen. 
Between  1463  and  1467  he  completed  the  por- 
tail  de  la  Calende  and  the  tour  Saint  Romain. 
In  1484  he  built  the  portal  of  the  conr  des 
Libraires  and  in  1485  commenced  the  tour  de 
Beurre,  of  which  he  built  one  story.  He  built 
the  screen  of  the  choir  and  the  sacristy. 

Deville,  Revue  des  architectes  de  la  cathedrale 
de  Rouen, 

PONT  NEUF,  In  Paris ;  in  two  divisions, 
ealding  from  the  north  bank  of  the  Seine  to  the 
lie  de  la  Cit^,  and  from  that  island  to  the  south 
bank.  It  was  begim  under  Henri  III.  and  fin- 
ished under  Henri  IV.  about  1610. 

PONT  8.  BtNBZET.  At  Avignon  ;  built 
in  the  twelfth  century.    (See  B^nezet ;  see  also 
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fur  the  fuller  title  of  the  monastic  Order  of 
Bridge  BuUderB.  Pont  S.  Esprit.) 

PONT  a.  BBPRIT.  On  the  Rhone  above 
Avignon,  built  between  1265  and  1295;  five- 
eighths  of  a  mile  in  length  with  twenty-two 
aruhea.  This,  like  the  Punt  S.  B^nezet,  hua  an 
angle  or  elbow  in  the  wider  branch  uf  the  river. 
This  was  the  last  bridge  of  importance  built  by 
the  Prferea  Hoapitaliers  Pontifes,  founded  by  S. 
B^nezet. 

POUT  TAIJINDRfi  (VALENTHfi).  At 
Cahora  in  southern  France ;  built  about  the 
middle  of  the  thirteenth  century  and  still  re- 
taining its  curious  towers  of  defence. 

POOP.     Same  as  Puppyhead.  —  (C.  D.) 


POPPV- 


POORHOnSB.  A  public  institution  for 
the  care  and  support  of  the  helpless  poor  ;  espe- 
cially in  some  states  of  the  United  States  such 
an  establishment  kept  up  by  the  township. 
(See  Almahouse  ;  Workhouse.) 

POOR,  RICHARD  ;  bishop. 

He  was  biahop  of  Salisbury  (England)  from 
1217  to  1228.  He  removed  the  cathedral  and 
its  offices  from  the  ohl  fortress  of  Sarum  to  a 
plot  of  ground  called  Merrifield,  where,  on  April 
28,  1220,  the  foundations  of  the  existing 
church  were  begun.  On  Michaelmas  Day,  1 225, 
the  church  was  sufficiently  advanced  for  the 
celebration  of  divine  service.  In  1228  he  was 
transferred  to  Durham. 

Britton,  Catlieriral  Antiqvilies,  Vol.  II. 

POPPEI.MAin!r.MATTHAU8DAir[BL; 
architect;  b.  1662  ;  d.  Jan.  17,  1736. 

Poppelmann  helil  the  offices  of  Baiikomhik- 
teur  {\ede),  lMndbaumeister{1705),tLndOber- 


POBCH 

landbau^neialer  {M IS)  in  Dresden,  Sasony.    In 
1711  he  began  the  famous  baroque  palace  called 
the   Zwinger   (Dresden).      He    built   also    the 
Sdiloss  J/oWfz/iHrff  near  Dresden  (1722-1730) 
and  the  old    Hotliind- 
iscJte     Palaat    (1715- 
1717),  which  was  trans- 
formed   by   Von    Bodt 
(see  Bodt)  and  is  now 
caUed  the   Jajxtiiisrhe 
Palaat  (Dresden).  PiJp- 
pelmann  built  numerous 
fine  residences. 

Gurlitt,  Bnroqae-Stil 
in  IMnfgch  fand.'Schiiiidt- 
Scliildbaeh,  Dtr  Ziriiitjer 
in  Drefden ;  SoJmman, 
B/iTok  II  nd  Rococo. 

POPPY;     POPPT. 

HEAD.     An  ornament 

generally  used  for  the 
finials  of  pew  or  bench 
enda  and  other  similar 
pieces  of  furniture  in 
churchee.  It  is  some- 
times merely  cut   into 

the  form  ofplainFleiirs- Poppt-head:  All. Soul's 
de-lis  or  in  some  other  'i^^''"--  t""^^''-  «■ 
simple  decorative  shape, 

and  chamfered,  but  freijuently  it  is  rirhly  carved 
with  leaves  and  figures.  The  name  is  apparently 
derived  from  the  French  po'ip4e,  the  bunch  of 
flax  on  a  stafl',  not  from  the  flower  or  plant. 


;  Crribt  CnvRCR,  Oxford; 


PORCH.  A  covered  place  of  entrance  and 
exit  attached  to  a  building  and  projecting  from 
its  main  mass ;  it  may,  when  so  projecting,  be 
in  more  than  one  story  and  may  form  the  lower 
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PORCH  OHAUBBB 
atory  of  a  tower  or  the  like.     In  Elizabethan 
bouses  in  England  the  projecting  porch  is  often 
extended  to  the  full  height  of  the  main  building 
forming  a  pavilion,  the  upper  atones  having  so- 
called    porch    chambers,   the 
porch    proper   occupying   the 
lower  story. 

Hiatorically,  the  porch  of 
the  early  Christian  churches 
and  basilicas  was  a  nnrthex, 
furnished  for  religious  uses 
with  piscinas  or  lavatories  and 
baptismal  fonts,  and  contained 
tombs.  It  was  used  as  a  place 
in  which  the  newly  converted 
were  prepared  for  entrance  into 
the  church  proper.  Of  porches 
of  this  character,  that  of  the 
church  of  V^Eclay  is  perhaps 
the  most  important  remaining 
to  us.  A  conspicuous  example 
of  the  later  Gothic  porch  is 
that  of  S.  Germain  TAuxerTois 
at  Paris.  The  characteristic 
porch  of  modem  times  was 
foreshadowed  in  the  simpler 
constructions,  projecting  often 
from  the  side  doorways  of 
parish  churches,  especially  in 
England,  and  not  unusual  in 
domestic  work.  The  term 
"  porch  "  is  somewhat  inexactly 
applied  to  an  open  arcade  or 
lo^ia  forming  the  first  story 
of  a  building  and  giving  shel- 
tered entrance  to  it ;  also  to  a 
classic  portico  with  columns. 
But  the  veranda  of  modern 
American  houses,  where  it 
serves  to  give  entrance  to  them 
by  a  principsl  doorway,  is  a 
true  porch. 

—  Henry  Van  Brunt. 

PORCH  CHAMBER.  In 
a  two-storied  porch  or  nd- 
vanceil  projecting  building,  of 
which  the  ground  story  forms 
a  porch,  the  room  occupying 
the  whole  or  the  greater  part 
of  an  upper  story. 

F0RIN08.  (See  Anti- 
states.)  P( 

PORPHYRT.     Any  igne- 
ous ruck  containing  comparatively  large  and  con- 
spicuous crystals  lying  in  a  fine-grained,  often 
dense  and  compact,  ground  or  base. 

—  G.  P.  M. 

Oreon  Aotlqns  Porphyry;  Mannur  Lace- 
diPinoniitm  viride  of  Pliny.  An  igneovis  ruck 
of  the  nature  of  a  diabase  porphjrite,  consist- 
ing of  a  compact,  deep  greenish  block  ground, 
thickly  studded  with  greenish  feldspars  in  all 


PORTAL 
sizes  up  to  an  inch  in  diameter,  and  which  are 
often  cruciform  or  octagonal  in  outline  and  show 
a  zonal  structure.     Much  used  by  the  Greeks 
and  Bomans  for  pavements  and  general  inlaid 


'.  1580. 


decorative  work.     The  source  of  the  material  is 
near  Levetsova,  Laconia,  in  southern  Greece. 
— G.  P.  M. 

PORTA,  OIACOUO  DBLLA.      (See   Gia- 
coino  Delia  Porta.) 

FORTAIL.     The  same  as  Piirtal. 

PORTAL.     An  entrance  or  gateway  of  a 
momimeiital  character  ;  specifically,  an  eutnincc 
which  is  emphasized  by  a  stately  ar<-hitectural 
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tre&tment,  etich  aa  tuny  make  it  the  principal 
motif  in  ai(  entire  fa^aile. 

PORTCOTLUB,  A  atroDg  door  BliiHog  verti- 
cally, usually  a  grating  heavily  framol  of  wood 
with  pointed  iron  burs  at  the  bottom.  It  ie 
arrangeil  so  as  to  be  dropped  suddenly  and  thus 
prot«ot  an  entrance  in  case  of  a  surprise.  The 
purtciillia  was  a  constant  featore  in  niediteval 
fortification,  there  being  sometimes  two  or  three 
in  the  name  pasxagewiiy. 


PORTB  COCu£lK£.  In  French,  a  doorway 
large  enough  to  acconiniodale  wheeled  vehicles. 
Siicli  entrances  are  a  common  feature  of  private 
houses  of  France,  and  generally  open  into  drive- 
ways which  lead  through  the  building,  from  the 
street  to  the  interior  court.  From  this  passage 
the  entrance  to  the  staircase  and  that  to  the 
grouud  story  generally  open,  ho  that  there  is 
sometimeR  a  footway  or  sidewalk  beside  the 
cnrringe  road.  The  doorway  itself,  and  the 
woodwork  of  the  door,  are  often  very  richly 
liecorateil. 

The  use  of  the  term,  common  in  the  United 
States,  to  signify  a  carriage  porch,  is  erroneous. 


PORTUGAL 
PORnco.     A  porch  or  vestibule  roofed  and 

partly  open  on  at  least  one  side,  as  one  section 
of  a  peristyle  or  a  cloister  ;  but  specifically  and 
more  exactly,  an  ambulatory  or  vestibule  covered 
by  a  roof  supported  by  columns  on  at  leaet  one 
side,  such  as  is  characteristic  in  Greek,  Roman, 
and    Neoclassic   archit«cture.      It  properly  in- 
cludes the  pronaos  and  epinaos  of  a  temple, 
enclosed  by  a  screen  of  columns  between  its  pro- 
jecting side  walls  (portico  in  antis) ;  any  vesti- 
bule or  pronaos  formed  by  one 
or  more  rows  of  colutnus  stand- 
ing clear  of  a  cellar  and  in  fnmt 
of  it  (see  Prostyle ;  Amphipro- 
style) ;  any  one  side  or  face  of 
an     ambulator;     or     pteroma 
formed  by  a  single  row  of  col- 
umns entirely   enveloping    the 
temple  on  the  sides  and  ends 
(see  Peripteral ;  Dipteral) ;    or 
any  other  form  of  a  columnar 
ambulatory  or  vestibule,  whether 
connected  with  a  religious   or 
secular    building,   or    atan<ling 
clear  (see   Columnar  Architec- 
ture), 

PORTICIT8.  In  Latin, 
usually,  same  as  Portico,  but 
employed  in  a  somewhat  larger 
sense  (compare  Cryptoporticus). 
PORTIOIANI,  PAONO  DI 
LAPOi  sculptor  and  architect 
of  Fiescde,  Italy  ;  b.  U06;  d. 
1470. 

Fagno  assisted  Micbelozzo 
at  the  church  of  the  Annunzi- 
ata  in  Florence.  In  1428  be 
worked  on  the  front  of  S. 
Giovanni  at  Siena,  and  in  1460 
made  the  plans  for  the  Benti- 
voglio  palace  at  Bologna.  His 
best  work  in  the  monument  of 
Giovanni  Cellini,  in  the  church 
of  S.  Jacopo  at  S.  Miniato  al 
Tedesco,  between  Florence  and 
16th  Cbnthay        Pisa. 

Geymllller-Sleeman,  Die  Ar- 
chitrktnr    der     Benainaance     in 
Toscana;   Vasari.   Milaoesi  ed.   (Vita  di  Michel- 
olzo).  Vol.  II.,  p.  44.'., 

PORTIiANS  STOITE.  Alight-coloured  Ju- 
rassic limestone  from  the  Isle  of  Portland,  off 
the  English  const.  Used  in  the  construction  of 
S.  Paul's  cathedral,  London.—  G.  P.  M. 

PORTUQAI^  ARUUITUOTUKB  OF.  That 
of  the  modem  kingdom,  occupying  part  of 
the  western  seacoast  of  the  Iberian  peninsula. 
Although  there  are  a  few  buildings  here  which 
date  from  the  tenth  century,  it  is  almost 
impossible  to  trace  through  them  any  continu- 
ous architectural  development,  for  thp  numerous 
earthquakes  and  hostile  invasions  have  made 
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PORTE  COCHfcRE:    RUE  H^NARS,   PARIS;   19th  CENTUHY. 


PORTUGAL 
havoc.  At  Broga,  in  the  extreme  northern  por 
tion  of  the  couutry,  is  a  cathedral  which  ie  the 
most  ancient  existing  ediiice  in  Portugal,  dating 
from  1112.  In  plun  it  coiisiBts  of  u  single  Ihree- 
aJBlcd  nave  witii  square  terminatiou  and  square 


POETUGAIj 
of  Portugal,  a  cuuvent  church  which  waa  built 
in  1222,  consisting  in  plan  of  a  very  long  uitve- 
with  a  row  of  aqnare-euded  chapels  and  a  semi- 
circular chevet  which  was  added  in  1G76.  The 
church  waa  built  from  French  plans,  but  in  de- 
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chapels  and  only  vciy  slightly  marked  transepts. 
The  plan  of  tlie  catliedral  of  Oporto  is  of  inter- 
est from  its  Bijufire  eastern  termination,  recall 
ing  some  of  the  English  tyi^ea,  but  neither  of 
tlicse  structures  offers  any  noticeable  exterior  ef- 
fect. At  Alcobai;*,  a  small  village  sixty  miles 
north  of  Lisbon,  is  the  liirgest  religious  edifice 


sign  it  does  not  show  a  very  strong  French  influ- 
ence. It  is  early  Gothic  in  style,  carried  out 
in  a  very  severe,  sulxlued  spirit,  except  in  the 
chapel  in  the  south  transept,  where  there  is  a 
tomb  which  is  cited  as  the  most  beautiful  piece 
of  carving  in  the  kingdom.  Twelve  miles  lie- 
yond  Alcoba^a  is  the  hamlet  of  Bataiha,  possess- 
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PORTUGAL 

ing  a  monastery  and  church  erected  in  1388. 
In  plan  the  church  suggests  Alcoba(;a,  but  the 
design,  as  far  as  relates  to  the  fiK^ade  at  least, 
was  inspired  by  that  of  York  Cathedral,  and  is 
directly  ascribe<i  to  an  English  architect,  Stephen 
Stephenson,  who  went  to  Portugal  in  the  suite 
of  Queen  Philippa.  The  west  front  is  in  a  late 
Perpendicular  style,  well  proportioned  and  free 
from  vagaries,  and  a  large  octagonal  chapel  on 
the  south  is  in  appearance  not  unlike  the  exte- 
rior of  Henry  the  Seventh's  Chapel,  in  West- 
minster Abbey.  A(]joining  the  church  on  the 
north  is  a  large  cloister,  with  some  most  mar- 
vellously elaborate  stone  carving  filling  the  heads 
of  the  arches. 

The  cathedral  of  Lisbon  was  built  in  1147, 
but  has  suffered  so  repeatedly  from  earthquakes 
and  has  been  renewed  at  so  many  different  peri- 
ods that  its  original  Gothic  character  has  been 
quite  obliterated,  though  the  same  general  dis- 
position has  always  been  preserved.  This  is  the 
Portuguese  church  which  in  plan  most  nearly 
approaches  the  perfect  Gothic  type  as  it  was  un- 
derstood in  France,  and  is  the  only  one  which 
possesses  the  fully  developed  circular  apsis  with 
radiating  chapels. 

The  most  interesting  group  of  buildings  in 
Portugal  is  in  the  suburb  of  Belem  just  outside 
of  Lisbon,  comprising  an  extensive  monastery 
and  a  small  chapel  or  church  flanked  on  one  side 
by  cloisters.  The  church  was  built  in  the  fif- 
teenth century  to  commemorate  the  discovery  by 
Da  Gama  of  the  passage  around  the  Cape  of 
Good  Hope.  It  is  the  one  building  in  the  coun- 
try which  in  all  its  details  seems  to  be  thor- 
oughly Portuguese.  In  plan  it  has  a  three-aisled 
nave  with  square  transepts.  A  small  semicircu- 
lar apsis  is  a  late  Renaissance  alteration.  The 
church  is  covered  by  a  triple  line  of  vaulting  of 
very  daring  construction,  somewhat  on  the  lines 
of  the  English  fan  work,  except  that  the  fans 
are  not  cotangent,  and  they  make  complete  cir- 
cuits about  the  slender  piers,  the  three  aisles 
being  all  of  the  same  height,  and  the  lines  of  the 
fan  work  connected  by  a  species  of  flat  cloister 
vaulting.  This  work  is  balanced  so  cleverly  that 
during  the  great  earthquake,  though  the  church 
was  violently  shaken,  not  a  stone  was  dislodged. 
In  exterior  appearance  the  design  is  Gothic  in 
general  scheme,  though  early  Renaissance  in  de- 
tail. An  elaborate  side  porch,  built  entirely  of 
beautiful  cream-coloured  sandstone,  has  a  wealth 
of  excellent  detail  which  is  interesting  of  itself 
and  forms  a  part  of  a  very  harmonious  gi*oup- 
ing.  The  cloisters  immediately  at^oin  the  church 
at  the  north  and  are  in  the  same  style  but  with 
details  more  pronouncedly  Renaissance  in  char- 
acter. 

About  three-quarters  of  a  mile  west  of  the 
Belem  church,  on  a  bit  of  sandy  beach  stretch- 
ing out  into  the  Tagus,  is  an  interesting  piece 
of  Gothic  military  architecture  dating  from  the 
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early  part  of  the  sixteenth  century,  consisting  of 
a  tower  and  a  wide  terrace,  the  whole  forming 
a  part  of  the  military  defences  of  Lisbon.  The 
tower  of  Belem  shows  in  style  a  crude  Gothic, 
marked  by  English  influence  in  some  of  its  de- 
tails. It  is  about  the  only  piece  of  military 
architecture  existing  in  the  country. 

At  Thomar,  a  little  town  about  eighty  miles 
northeast  of  Lisbon,  is  the  celebrated  Convent 
of  Christ,  considere<l  to  be  the  most  remarkable 
in  Portugal,  after  that  at  Batalha.  It  dates 
from  1180,  but  the  interesting  part  is  three 
hundred  years  later  in  date  and  is  a  most  elabo- 
rate example  of  the  possibilities  of  Portuguese 
decoration.  The  ai)sis  of  the  chapel  attached  to 
the  church  has  sculpture  of  a  character  which 
one  can  only  compare  to  some  of  the<!ar\'ings  of 
the  Hindus.  Indeed,  this  convent  work  and 
the  cloisters  of  Batalha  and  Belem  have  a  very 
strong  flavour  of  the  qualities  which  make  the 
East  Indian  work  so  attractive,  though  curi- 
ously mingled  with  reminders  of  late  English 
Gothic.  The  Spanish  element  seems  to  be 
strangely  lacking  in  all  this  work.  Another 
striking  bit  of  detail  is  found  in  the  church  of 
S.  Clara  at  Coimbra,  a  town  about  midway  be- 
tween Lisbon  and  Oporto,  which  has  a  pulpit 
carved  from  a  single  block  of  marble  built  into 
the  walls  of  the  church,  with  an  elaborate  pro- 
fusion of  details,  interesting  as  a  composition  in 
both  mass  and  detail  to  an  extent  which  enti- 
tles this  to  rank  as  the  chef-d'ceuvTe  of  Por- 
tuguese work. 

Eighteen  miles  to  the  northwest  of  Lisbon 
is  the  palace,  monastery,  and  church  of  Mafra. 
the  Escorial  of  Portugal,  an  immense  structure 
erected  by  the  Braganza  family  in  1717,  in  a 
severe,  restrained  variation  of  the  style  of  Louis 
XIV.  The  entire  facade  measures  over  700  feet 
in  length,  and  the  whole  edifice  is  planned  on  a 
most  magnificent  scale. 

At  Cintra,  a  few  miles  to  the  west  of  Lisbon, 
is  an  interesting  ohl  convent  castle  picturesquely 
grouped  on  the  summit  of  a  steep,  rocky  hill, 
and  presenting  a  mixture  of  Gothic,  Moorish, 
and  early  Renaissance.  It  is  a  curious  picture 
of  what  a  fortified  mediaeval  Portuguese  monas- 
tery might  have  been. 

There  is  a  decorative  feature  of  Portuguese 
architecture  which  deserves  mention,  namely, 
the  extensive  use  of  wall  tiling.  Nearly  all  of 
the  houses  in  Lisbon  are  faced  on  the  exterior 
with  enamelled  tiles,  often  painted  in  bright  col- 
ours, and  in  some  of  the  older  work,  notably  at 
Cintra  and  at  Coimbra,  this  species  of  decora- 
tion is  carried  to  a  considerable  extent  with 
interesting  results. 

The  strictly  modern  architecture  of  Portugal 
presents  nothing  worthy  of  study. 

—  C.  H.  Blackall. 

POSADA.  In  Spain,  or  Spanish  America, 
a  tavern. 
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POST.  In  general,  any  stiff,  vertical,  more 
or  less  isolated  upright,  whether  of  timber, 
metal,  or  stone ;  whether  solid  or  hollow  ; 
whether  homogeneous  or  composite.  A  post 
may  support  a  superstructure,  as  a  lintel,  or 
may  afford  a  firm  point  of  lateral  attachment, 
as  for  a  gate  or  for  fence  rails,  or  may  stand 
alone  for  any  purpose.  Any  main  vertical  mem- 
ber in  timber  framing  is  espeiially  callal  a  post, 
as  in  the  subtitles,  Prick  Post,  King  Post. 
For  the  specific  technical  sense  of  the  term, 
see  Truss. 

Broach  PoBt.     Same  as  King  Post,  below. 

Crown  PoBt.  A  vertical  post  in  a  roof  truss, 
whether  a  king  post  or  a  queen  post.  It  is 
sometimes  a  joggle  piece.  These  are  both 
rare  in  the  United  States. 

Door  Post.  One  of  the  uprights  which  en- 
close a  doorway ;  especially,  in  framing  of  wood 
or  iron,  such  a  piece  which  forms  part  of  the 
stnicture  as  distinguished  from  the  jamb  piece, 
casing,  or  other  covering  member.  The  term 
is  less  often  used  for  stone  uprights  which  are 
at  once  a  part  of  the  structure  and  a  part  of  the 
external  architectural  composition. 

Hanging  Post.  A,  In  carpentry  work,  a 
tie  resembling  a  post,  such  as  the  king  post  and 
queen  post.  (See  also  Truss  ;  Wood  Construc- 
tion, Part  I.) 

B.  In  framing,  that  post  of  a  door  frame 
which  is  to  receive  the  binges  of  a  door. 

Heel  Post.  A.  A  post  serving  as  a  newel 
or  the  end  support  of  any  partition  ;  as,  in  a 
stable,  the  stout  one  set  up  at  the  end  of  each 
partition  between  the  stalls. 

B.  The  hanging  post,  as  of  a  door ;  in  this 
sense,  rare  and  local. 

Jamb  Post.  Same  as  Door  Post  or  window 
post. 

Bling  Post.  In  a  tmss,  as  for  a  roof,  a  ver- 
tical member  connecting  the  tie  beam  with  the 
point  of  meeting  of  the  two  principal  rafters. 
Properly,  it  is  not  a  post  but  a  tie.  The  name 
probably  comes  from  the  early  mediaeval  prac- 
tice of  supporting  the  ridge  piece  by  a  vertical 
post  resting  upon  the  very  heavy  transverse  tim- 
ber below  or  upon  the  top  of  the  stone  vaulting. 
(See  Cuts  under  Roof.) 

Newel  Post.     (See  under  Newel.) 

Pendent  Post.  In  decorative  open  timber 
roof  trusses,  a  short  post  set  against  the  wall, 
bearing  at  bottom  on  a  stone  corbel  or  capital 
and  supporting,  generally  with  the  aid  of  a 
curved  brace,  the  wall  end  of  the  tie  beam  or 
hammer  beam  of  the  truss. 

Prick  Post.  A  secondary  or  intermediate 
post ;  in  a  roof  truss,  a  side  post. 

Purlin  Post.  In  a  roof  truss,  a  post  in- 
serted at  the  point  where  a  purlin  meets  a  rafter. 

Queen  Post.  In  a  truss,  as  for  a  roof,  one 
of  two  vertical  members  or  side  posts  between 
the  principals  and  the  lower  chord.     Properly, 
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it  is  not  a  post  but  a  tie,  the  name  being  derived 
from  the  mediteval  English  roof  construction, 
in  which  the  principals  were  supported  by  two 
queen  posts  standing  on  a  heavy  girder  which 
carried  directly  the  weight  of  the  roo^  (See 
King  Post,  above.) 

Tree  Post.     Same  as  King  Post,  above. 

Trellis  Post.  A  post  constructed  of  trellis- 
work  between  slender  uprights;  especially  in 
ironwork,  where  a  stiff  but  light  structure  is 
produced  by  slender  angle  irons  with  a  trellis  of 
wirework  between ;  often  used  to  support  the 
roofs  of  verandas,  and  sometimes  on  a  much 
larger  scale. 

POST,  PIBTER;  architect;  b.  1608;  d. 
1669  (at  Haarlem,  Holland). 

The  architect  of  Prince  Maurice  of  Orange. 

He  went  with  the  prince  to  Brazil.     He  erected 

a  church  and  other  buildings  at  Olinda  and 

rebuilt  the  fortifications  of  Peiiiambuco.    Among 

his  principal  works  in  Holland  are  the  Huis  ten 

Bosch  at  The  Hague,  the  Sael  vati  Oranje,  the 

Swanenburg  situated  between  Amsterdam  and 

Haarlem,  the  palace  at  Rijxdorp,  the  Stadhuis 

at  Maestricht,  and  the  Waag  (weighing  house) 

at  Gouda.     A  collection  of  engravings  of  his 

buildings  was  published  at  Leyden  in   1715. 

(See  bibliography.) 

Galland,  HoUdndische  Baukunst;  Immerzeel» 
Hollnuflsche  en  Viaamsche  Kunatenaars ;  Pieter 
Post,  Ouvrages  d^ Architecture, 

POST  AND  LINTEL  CONSTRUCTION. 

That  which  is  composed  of  the  simplest  ele- 
ments, namely,  uprights  carrying  horizontals  as 
distinguished  from  Arcuate  (which  see).  (Com- 
pare Trabeate.) 

POSTERN.  A  subsidiary  door  or  gate  ;  in 
military  architecture,  such  a  gate  in  a  part  of  a 
work  remote  from  the  main  gate ;  in  domestic 
architecture,  often  a  small  door  near  a  larger 
one,  as  a  door  for  foot  passengers  adjoining  a 
porte-cochere. 

POST  HOUSE.  A  wayside  inn  where  relays 
of  vehicles  for  a  journey  may  be  hired,  and 
where  horses  are  kept  for  the  convenience  of 
travellers.     Called  also  Posting  House. 

POSTICUM;  in  Roman  archaeology:  A. 
A  back  door,  a  postern.  B.  Same  as  Epinaos. 
C.    Same  as  Opi»thodomos,  in  sense  B. 

POSTING  HOUSE;  POSTING  INN. 
(See  Post  House.) 

POST  OFFICE.  A  building,  or  sometimes 
a  room,  or  set  of  rooms,  devoted  to  the  purposes 
of  the  receipt  and  delivery  of  letters,  newspapers, 
and  other  mail  matter. 

The  sixteenth  century  marks  the  commence- 
ment of  modem  postal  systems.  The  coffee- 
house or  tavern,  which  was  the  point  of  departure 
and  arrival  of  the  stagecoach  or  post  wngon, 
was  often  the  post  office  where  private  letters 
were  left  and  called  for ;  but  public  sorting  of- 
fices date  from  the  close  of  the  seventeenth  cen- 
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tury  in  Eugland,  and  were  established  at  even 
an  earlier  date  in  Germany. 

The  first  plans  of  government  buildings  had 
little  to  distinguish  them ;  but  gradually  there 
have  been  evolved  two  main  types,  each  with 
its  own  modifications,  and  which  may  be  called 
the  European,  or  Continental,  and  the  American  ; 
for  the  English  post  office  possesses  some  of  the 
chanicteristics  of  each  of  the  other  two.  The 
main  point  of  difference  between  the  two  types 
is  in  the  use  of  the  central  court  or  cortile.  In 
the  European  or  Continental  plan  the  mail 
wagons  generally  enter  the  court  to  receive  and 
deliver  mail ;  in  England  and  the  United  States 
the  mail  bags  are  handled  from  the  mail  dock 
or  platform  at  the  rear  of  the  building,  and  in 
certain  other  respects  the  cortile  is  not  empha- 
sized in  England  as  it  is  on  the  Continent.  In 
Continental  cities  a  great  proportion  of  the  cen- 
tral court  is  given  to  the  public,  and  the  sur- 
rounding space  is  divided  into  a  series  of  offices 
for  the  administration.  In  the  United  States 
there  are  exterior  corridors  for  the  public,  with 
an  interior  working  room  for  the  employees. 
On  the  Continent  the  cortile  may  or  may  not  be 
roofed  over  with  glass,  according  to  the  climate ; 
in  the  United  States  the  fact  that  the  clerical 
force  occupy  this  space  and  that  the  upper  por- 
tion of  the  building  is  generally  occupied  by 
other  departments  of  the  Federal  Grovernment, 
requires  that  this  working  room  shall  always  be 
shut  off  absolutely  from  other  portions  of  the 
building.  In  Canada  and  Mexico  the  general 
arrangement  is  more  like  that  of  the  United 
States.  Throughout  Europe,  in  the  English 
colonies,  and  in  Japan,  the  telegraph  and  tele- 
phone service  is  under  government  control,  and 
is  generally  housed  in  the  same  building,  as  is 
also  the  service  for  the  expressage  of  packages 
of  merchandise. 

In  the  United  States  the  building  is  generally 
denoted  officially  as  the  United  States  Post 
Office  and  Custom  House,  or  United  States  Post 
Office  and  Court  House,  and  is  occupied  jointly 
with  the  departments  of  the  Treasury,  of  the 
Interior,  and  of  Justice,  —  offices  being  provided 
on  the  upper  floors  for  the  Collectors  of  Customs 
and  of  Internal  Revenue,  for  the  Land  Office, 
United  States  and  Pension  Commissioners ;  also 
in  cities  of  a  certain  size  and  population,  for  the 
District,  Circuit,  and  Appellate  Courts,  but  only 
Federal  offices  are  entitled  to  accommodation  in 
the  building. 

Formerly  the  outline  of  the  average  post  office 
plan  was  a  rectangle ;  or  a  rectangular  first  story 
with  a  hollow  square  for  the  superstructure,  — 
in  this  respect  following  the  precedent  of  Euro- 
pean post  offices,  —  but  since  1 895  the  plan  of 
the  hollow  square  for  stories  above  the  ground 
floor  has  been  modified  so  as  to  enclose  only 
three  sides  of  the  square,  as  it  affords  better 
light  and  air  not  only  for  those  stories,  but  more 
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satisfactory  sky  light  for  the  post  office  working 
room  below.  In  the  basement  is  situated  the 
heating  and  ventilating  apparatus,  elevator  ma- 
chinery, and  sometimes  tiie  electric  light  plant, 
with  the  necessary  coal  storage ;  also  the  lava- 
tories and  toilet  rooms  for  employees,  and  a 
waiting  room,  with  outside  entrance,  for  the  use 
of  mail  carriers  when  not  on  duty,  as  they  are 
not  allowed  at  that  time  in  the  working  room. 
On  the  first  floor  are  the  public  corridors,  entered 
from  and  next  to  the  streets  upon  which  the 
building  faces;  in  the  embrasures  of  the  win- 
dows, or  in  a  lobby,  are  writing  desks  for  the 
use  of  the  public ;  at  one  end  of  a  corridor  is  a 
lobby  or  anteroom  giving  a<'cess  to  the  money 
order  and  registry  division. 

The  postmaster's  private  office  is  placed  at 
or  near  the  end  of  another  corridor,  and  opens 
both  into  the  corridor  and  into  the  working 
room,  and  is  provided  with  private  lavatory. 
As  he  is  frequently  the  custodian  of  the  entire 
building,  the  staircase  to  the  upper  floora  is 
near  by,  but  is  closed  with  a  grille  or  gate  after 
the  cessation  of  business  on  those  floors. 

If  the  business  of  the  office  is  such  as  to  war- 
rant the  appointment  of  an  assistant  postmas- 
ter, he  is  usually  also  the  cashier,  and  has  his 
room  next  to  the  money  order  and  registry  divi- 
sion, and  there  are  safes  or  vaults  built  into  the 
walls  between  the  rooms ;  the  stamp  clerks  are 
placed  where  they  may  have  windows  or  wick- 
ets upon  the  corridor,  not  far  from  a  public  en- 
trance, and  are  also  provided  with  vaults  or 
safes. 

Between  the  corridors  and  working  room  is 
the  post-office  screen,  the  upper  part  of  which 
is  of  glass,  and  the  lower,  7  feet,  is  subdi- 
vided for  lock  boxes  (letters  above,  papers 
and  periodicals  below),  with  open  backs  and 
metal  and  gl&ss  fronts;  drops  are  provided  to 
receive  outgoing  letters,  papers,  and  packages; 
and  wickets  are  placed  at  intervals  for  the  gen- 
eral delivery  of  mail,  the  sale  of  stamps  and 
envelopes,  and  for  the  transaction  of  other  busi- 
ness ;  in  the  most  modem  buildings  the  screen 
has  no  door  giving  access  from  the  corridor  di- 
rectly into  the  working  room.  Within  are 
tables  and  cases  for  sorting  letters,  cancelling- 
machines,  racks  (for  papers  and  periodicals), 
and  frames  (for  holding  bags  while  the  mail  is 
being  made  up),  and  all  the  other  necessary  fur- 
niture of  the  establishment.  Wire  screens,  not 
solid  partitions,  are  used  to  separate  the  various 
departments. 

As  the  relative  importance  of  each  of  these 
details  has  been  gradually  developed  by  the  re- 
quirements of  the  postal  service  in  the  United 
States,  the  following  facts  have  been  demon- 
strated :  that  the  space  assigned  to  the  clerical 
force  should  be  as  compact  as  possible,  and  the 
space  assigned  to  the  public  should  permit  of 
direct  access  from,  and  egress  to,  the  street,  ami 
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of  unimpeded  circulation  within  the  building; 
that  the  moat  expeditious  anil  economical  ban- 
dlingoftbe  mail  ia  accomplished  by  aggregat- 
ing the  various  aubdiviaions  of  tbe  service  within, 
or  in  close  proximity  to,  a  central  working  room  ; 
and  tliitt  the  public  can  be  served  to  tbe  best 
advantage  by  ita  use  of  exterior  corridors, 

^  William  Martin  Aiken, 
post-renaibsancb     architec- 
TURE].    The  architecture,  if  clasaical  in  char- 
acter, of  any   period  succeeding   that   of  the 
Renaiasance  proper.     Thus,  in  French  practice, 
the  term  "  Renaiasance  "  being  etrietly  limited 
to  the  e|)Och  Iteginning  with  tbe  reign  of  Loula 
XII.  and  ending  with  the  wars  of  religion  under 
Henry  III.,  all  the  stylea  of  neoclasaic  architec- 
ture which  follow  the  reign  of  Henry  III.,  and 
which  are  commonly  called  in  France  by  the 
reigns  of  the  sovereigna,  ua  Louis  Treizc  archi- 
tecture, and  the  like,  may  properly  be  called 
post- Renaissance    architecture.      In    Italy  the 
Renaisaance  (Kinascimeitlo  or  RisorgimeTito) 
begina  nearly  a  century  earlier  than  in  France ; 
and  in  like  manner  it  ia  considered  )>y  Italian 
writers  that  the  epoch  of  it  closes,  and  the  clas- 
aicismo,  or  extreme  classic,  style  begins,  about  the 
middle  i>f  the  sixteenth  century.     Any  neoclassic 
style  of  architecture  belonging  to  a  later  date 
than  the  limits  of  the  Renaissance  in  any  coun- 
try, as  above  given,  may  properly  be  cnnaidered 
aa    a    po:'t- Renaissance  style.     (Sec    Barocco ; 
Cinque     Cento ;     Classi- 
cismo;  Decadence;  Deca- 
denza  ;      Lombardesque ; 
Lomtiardic  Architecture ; 
Kenaisaaiic^ ;       Rococo ; 
see  also   articles  on  the 
architectures  of  France ; 
Germany;  Italy.) 


^  g       POT  CRIMKRT.     A 

I  IN  roof    chimney    made    of 
THK   V.W.   oc   THit  earthen  cooking  poU,  the 
bottoms  of  which    have 
been  cut  out  or  broken.     Used  in  Pueblo  vil- 
lages of  the  Bouthweatem  Uniteil  States.     (See 
Communal  Dwelling.)  — F.  S.  D. 

POT  CONSTRUCTION.  A  method  of  eon- 
strucCing  vitults  and  domes  with  earthen  pots 
fitted  together  in  a  succession  of  rings  dimin- 
ishing in  diameter  upward  to  form  the  concave  ; 
this  expedient  was  common  in  Oriental  countries 
from  the  earliest  timea  as  a  substitute  fur  heavier 
and  more  costly  miiteriala,  euch  as  brick,  stone, 
anil  concrete,  to  diminish  tlie  weight  upon  the 
siip|>ortiiig  walla.  Domes  so  constructed,  though 
thin  nnd  apparently  fragile,  have  endured  the 
vicissitudes  of  centuriea,  and  have  proved  as 
stnble  and  permanent  as  fabrics  mucli  mure 
massive  and  monumental.  A  conspicuous  ex- 
ample of  its  use  in  Romanesque  work  ia  in  the 
dome  of  S.  Vitale  at  Ravenna. 
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POT  MXIIAIt.     Glass  coloured  thoughout  ita 

substance  while  melted.    (See  Glasa;  Window.) 

POTSTONB.     A  soft  atone  of  the  nature  of 

steatite  or  soapstone,  used  mainly  by  primitive 
people  in  making  pots.  —  G.  P.  M. 

POULTRY  HOUBB.  A  atructure  furnished 
with  accommodationa  for  the  protection  aod  rear- 
ing of  poultry  ;  a  henliouse  or  chicken  house. 

POUNCB.  A  fine  ixiwder  of  dnrk  or  pro- 
nounced colour,  which  is  used  to  transfer  a 
drawing  by  being  forced  through  holes  pricked 
in  the  original  upon  the  surface  which  is  to 
receive  the  transfer. 

POUNCED.  A.  Decorated  with  indenta- 
tions or  perforations.     (See  Pounceil  Work.) 

B.  Made  as  a  transfer  of  a  drawing  by  means 
of  Pounce. 

POUNCED  'WORK.  Ornamentation  exe- 
cuted by  means  of  a  punch,  which  might  have 
its  point  cut  into  a  unit  of  a  pattern,  aa  a  cir- 
cle, cross,  or  the  like. 

POURTOUR.  In  French,  a  circuit ;  a  gal- 
lery or  [lussage  allowing  of  movement  around  a 
central  hall  or  the  like;  especially,  in  churcliea, 
the  aisle  which  nearly  surrounds  the  apse  or 
clievet,  paaaing  along  the  north  and  south  sides 
and  curving  around  the  east  end.  (See  Deambu- 
latory.) 

POWDERINO.  A.  A  surface  eDrichment 
produced  by  sprinkling  one  colour  upon  another, 
as  gold  or  silver  upon  a  tinted  buckground.  In 
heraldry,  a  surface  adorned  with  powdering  is 
siiid  to  be  semi. 

B.  By  extension  from  the  preceding  definition, 
the  ornamentation  of  a  surface  by  the  frequent 
repetition  thereon  of  a  small  figure  or  pattern, 
as  a  rosette  or  star,  not  connected,  aa  in  a  dia- 
per, hut  isolated  and  regularly  or  irregularly 
dieposed. 

POWDERINO  ROOM.  In  the  eighteenth 
century  a  chamber  or  ant«room  especially 
adapted  topowderingperukes,and,  later,  the  hair. 

POWER  HOUSE.  A  building  in  which 
steam  power,  water  jwwer,  or  tbe  like,  is  gener- 
ated, and  from  wliicli  it  is  conveyed  for  the 
operation  of  machinery  or  otlier  purposes,  ns  to 
the  other  buildings  of  a  large  factory,  or  to  the 
vehicles  OH  a  trolley  or  cable  railway. 

POTHTBLLi  POYNTILL.  A  pavement, 
generally  of  tiles,  tbrmeil  of  small  pieces,  but 
dittering  from  mosaic  in  that  the  pieces  form  a 
set  pattern  rather  than  a  picture.  AUo  written 
pointel  or  {jointal. 

POZZO.  A.  A  well ;  the  Italian  term.  Not 
used  in  English  except  in  combination. 

J3.  In  Venice,  a  cistern  ;  one  of  the  nunier* 
oua  water-tight  structures  below  the  pavements 
of  courtyards,  public  and  private,  in  which  is 
stored  the  water  brought  from  the  maiuland. 
This  water  is  drawn  from  the  natural  stream  of 
the  Brenta,  on  the  western  shore  of  the  lagoon, 
and  in  other  places.  (See  Vera  da  Pozzo.) 
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POZZO,  ANDREA  ;  painter  and  architect ; 
b.  1642;  d.  1709. 

His  real  name  was  probably  Brunnen  (Puteus 
in  Latin,  Pozzo  in  Italian).  His  work  was  in 
perspective  illusions,  and  Ins  chief  monument  is 
the  decoration  of  S.  Ignazio  at  Rome. 

Ilg,  Der  Maler  und  Architekt,  P.  A.  dal  Pozzo. 

POZZUOLANA.  A  volcanic  sand,  first 
found  at  Pozzuoli  at  the  foot  of  Mount  Vesu- 
vius, whence  the  name ;  and  also  in  abundance 
in  the  neighbourhood  of  Rome,  and  extensively 
disseminated  throughout  Europe.  When  pul- 
verized and  mixed  with  slaked  lime,  the  com- 
pound will  harden  under  water  like  the  more 
energetic  hydraulic  cements.  Before  the  intro- 
duction of  the  so-called  Roman  and  the  Portland 
cements,  it  was  extensively  used  in  sea  works. 
Trass,  a  similar  volcanic  product  found  in  the 
valley  of  the  Rhine  and  in  Holland,  possesses 
the  same  qualities.  Both  pozzuolana  and  trass 
are  composed  of  silica  and  alumina,  the  former 
largely  in  excess  of  the  latter. 

The  substances  composing  these  mortars,  which 
mutually  react,  being  separate,  cannot  be  brought 
into  contact  except  by  the  use  of  a  sufficient 
quantity  of  water.  —  W.  R.  Hutton. 

PRSSCINCTIO.  In  a  Roman  theatre,  a 
passage  running  parallel  with  and  on  a  level 
with  one  of  the  steplike  seats  of  the  cavea. 
Generally  the  slope  of  the  lower  ranges  is  broken 
at  the  prtecinctio  by  a  wall,  from  the  top  of 
which  the  seats  slope  upward  to  the  outer  wall 
of  the  theatre.  This  wall  of  the  prtecinctio 
contains  doors  giving  access  to  the  vomitoria,  or 
passages  of  exit  and  entrance.  In  the  Flavian 
Amphitheatre  there  was  an  intermediate  zona 
or  passage,  parallel  with  the  seats,  between  the 
arena  and  the  prsecinctio.  It  is  sometimes  called 
balteus,  and  is  equivalent  to  the  Greek  diazoma. 

PRSSTORItJM.  That  part  of  a  Roman 
camp  or  garrisoned  post  in  which  the  quarters 
of  the  general  were  placed ;  the  official  residence 
of  the  pnetor  or  governor  of  a  Roman  province ; 
a  hall  of  justice,  presided  over  by  the  praetor. 

PKATER  CHAMBIIR;  ROOM.  In  a 
mosque,  that  part  of  the  roofed  and  enclosed 
building  which  is  used  for  the  prayers  of  the 
faithful  and  for  listening  to  the  exhortations 
from  the  mimbar ;  (1)  in  the  sense  of  the  whole 
large  building,  perhaps  several  hundred  feet  in 
every  direction,  which  is  distinguished  from  the 
galleries  and  ambulatories  which  connect  with 
it  and  surround  the  court ;  and  (2)  the  place 
screened  off  by  a  partition  and  especially  reserved 
to  those  who  are  engaged  in  devotions,  and  for- 
bidden to  others,  called  Maksoorah,  though  this 
term  hns  other  significations. 

PREGBPTORY'.  A  subordinate  religious 
establishment  of  the  Order  of  Knights  Templars ; 
a  place  of  residence,  instnirtion,  and  discipline, 
presided  over  by  an  officer  called  a  knight  pre- 
ceptor, one  of  the  more  eminent  members  of  the 
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fraternity.  The  cells  in  the  Temple,  or  chief 
house  of  the  Knights  in  London,  were  called 
the  preceptories.     (Compare  Commandery.) 

PRE-COLUMBIAN  ARCHITECTURE. 
That  of  the  United  States,  Mexico,  and  neigh- 
bouring countries,  sometimes  of  South  America, 
of  a  period  assumed  to  be  earlier  than  1492  a. D. 
(See  United  States,  Architecture  of,  §  I.,  and  the 
references  given  under  Prehistoric  Architecture.) 

PREDELLA.  A.  The  footpace  of  an  altar. 
(See  Altar.) 

B.  One  of  a  series  of  seats  or  steps  raised 
one  above  another ;  a  gradin  or  gradine.  (See 
Altar ;  Altar  Step ;  Footpace  under  Pace.) 

C.  An  altar  ledge  ;  one  of  the  series  of  ledges 
or  shelves  surmounting  an  altar  to  accommodate 
a  crucifix,  candlesticks,  vases,  etc.,  or  a  paint- 
ing.    (See  Altar  Ledge,  Retable.) 

D.  By  extension,  a  painting,  mosaic,  or  bas- 
relief,  forming  the  front  of  B, 

PREHISTORIC  ARCHITECTURE.  That 
of  epochs  which  on  account  of  their  relative 
antiquity  cannot  be  determined  ;  that  is  to  say, 
whose  apparent  date  goes  back  of  all  certain 
records  of  the  country  or  district  in  which  they 
exist.  (See  Pre-Columbian  Architecture;  Com- 
mvuiaJ  Dwelling ;  and  also,  for  further  informa- 
tion, Aztec  ;  Etruscan  ;  Inca  ;  Maya  ;  Mexico, 
Architecture  of,  §  I.;  Toltec;  United  States, 
Architecture  of,  §  I.) 

PRELIMINARY  STUDIES.  Drawings 
and  models  made  by  artists  in  the  way  of  prepa- 
ration for  elaborate  work.  According  to  the 
schedule  of  charges  approved  by  the  American 
Institute  of  Architects,  "Drawings,  such  as 
ground  plan,  one  upper  floor  plan,  and  eleva- 
tion or  perspective  view  of  exterior,"  as  distin- 
guished from  "Preliminary  drawings,  which 
include  the  above,  and  such  additional  eleva- 
tions, plans,  and  sections  as  are  necessary  to 
illustrate  the  general  scheme  without  working 
drawings."     (See  Drawing.) 

Beyond  this  purely  commercial  usage,  the 
phrase  is  employed  very  generally  to  describe 
the  technical  method  adopted  by  the  architect 
in  the  fonnulation  of  his  thought,  and  the  forms 
which  he  employs  to  represent  to  himself  his  de- 
signs as  they  are  at  first  crudely  conceived,  and 
to  fix  them  provisionally,  so  that  his  imagina- 
tion may  have  full  play  in  determining  the  final 
arrangements  of  plan,  proportion  of  parts,  etc. 

A  large  part  of  these  preliminary  studies  are 
made,  for  convenience,  in  pencil  on  paper,  by  the 
employment  of  plans  and  elevations  and  sec- 
tions "in  projection"  (see  Projection).  These 
are  translated  in  the  mind  of  the  artist  as  he 
studies,  so  that  they  represent  to  him  the  build- 
ing which  he  intends  to  construct. 

As  he  proceeds  with  his  work  he  finds  it  de- 
sirable to  enlarge  his  use  of  the  methods  thus 
introduced,  for  the  instruction  of  the  artisans 
who  are  employed  under  his  supervision  in  con- 

202 


PRELIMINARY  STUDIES 

structing  the  buildings  he  designs,  geometrical 
projections  of  plans  and  sections  and  elevations 
being  invaluable  in  connection  with  the  work 
of  the  builder. 

No  one,  however,  who  thinks  at  all  of  the 
subject  will  question  the  fact  that  the  architect 
is  able  to  use  these  geometrical  methods  only  as 
ready  means  of  representing  in  a  practical  man- 
ner what  the  drawings  do  not  in  any  way  ex- 
press in  themselves  ;  in  all  cases  these  drawings 
must  be  translated  in  the  artist's  mind  into  other 
terms  if  he  is  to  gain  from  them  any  conception 
of  the  way  his  building  will  look  when  it  is  fin- 
ished; they  must  be  translated  in  imagination 
into  terms  of  solid  form  and  colour  mass,  and  it 
is  the  constant  and  serious  concern  of  the  thought- 
ful and  experienced  architect  to  assure  himself 
that  he  is  making  this  translation  correctly ;  it 
is  the  constant,  and  too  often  the  false,  assump- 
tion of  the  tyro  in  architecture  that  his  transla- 
tion is  perfect  and  exact.  Note,  for  instance, 
the  clever  designs  "  in  elevation "  one  sees  in 
our  exhibitions  and  illustrated  architectural  jour- 
nals —  designs  which  too  often  make  the  heart 
of  the  experienced  practitioner  sink  within  him, 
as  he  considers  how  certainly  they  would  prove 
unsatisfactory  if  they  were  built.  One  finds  often, 
for  example,  the  geometrical  projection  of  a  dome, 
or  of  some  other  massive  central  motif,  which, 
in  the  constructed  building,  could  not  possibly 
be  seen  together  with  the  fai^arie,  used,  never- 
theless, as  a  unifying  element  in  the  composi- 
tion of  this  facade  as  it  is  presented  in  elevation. 

The  architect  is  wont  to  assume  that  these 
geometrical  projections,  so  useful  to  the  artisan 
who  develops  the  artist's  designs,  are  necessary 
tools  for  himself  also ;  and  although,  in  fact,  it 
must  be  agreed  that  in  all  probability  they  will 
always  be  used  because  of  their  convenience,  yet 
it  is  evident  that  architecture,  even  in  this  day, 
could,  on  a  pinch,  get  along  without  them.  This 
is  clearly  shown  by  the  work  of  the  architects 
of  past  ages  ;  for,  although  we  know  little  of  the 
methods  of  design  employed  by  the  earliest  ar- 
chitects, it  is  reasonably  certain  that,  had  they 
made  as  much  use  of  geometrical  projections  as 
we  do  in  our  time,  more  record  of  this  use  would 
appear  than  has  been  discovered  by  the  archae- 
ologists. But  even  if  it  be  assumed  that  the 
ancient  masters  did  employ  these  geometric  tools 
exactly  as  we  do,  we  must  note  that  the  matter 
of  tools  and  of  methods  is  of  insignificant  im- 
port. The  great  architects  of  the  past  have 
been  those  who  have  thought  and  studied  in 
masses  — in  colour  masses  ;  it  is  this  fact  that 
has  made  them  great  architects,  whatever  has 
been  their  method  of  work,  otherwise  they  would 
not  be  looked  upon  by  us  as  mastere  of  their 
art.  A  really  artistic  architect  is  one  who  con- 
structs well-proportioned  and  properly  decorated 
masses ;  if  he  fails  in  realizing  this  end,  he  has 
failed  to  do  more  than  build. 
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There  is  much  reason  for  believing  that  the 
greatest  danger  in  connection  with  modern  ar- 
chitectural practice  —  the  gravest  error  in  mod- 
em architectural  teaching,  the  cause  of  most  of 
the  modem  failures  to  produce  really  beautiful 
buildings  —  lies  in  the  fact  that  so  much  time 
is  given  by  the  architect  to  the  study  of  those 
geometrical  tools  of  his.  He  constantly  is 
tempted  to  forget  the  translation  into  solid  form, 
and  to  think  only  of  the  thing  he  sees  on  the 
paper  before  him.  It  requires  a  touch  of  real 
genius  in  a  man  to  enable  him  to  make  the 
translation  from  the  drawing  to  the  solid  form 
correctly  in  any  event,  and  men  of  ordinary  tal- 
ent and  indolent  habit  soon  leam  to  forget  to 
make  the  attempt. 

The  architect's  position  in  this  respect  is  not 
unique,  for  every  artist  finds  himself  subject  to 
special  limitations  determined  by  the  character 
of  the  material  in  which  he  works  —  limitations 
which  compel  the  invention  of  methods  and 
tools,  and  the  adoption  in  each  case  of  a  special 
technique  which  is  highly  complex  and  difficult 
of  acquirement.  Thus,  every  artist  who  is  in 
eamcst  is  compelled  to  spend  a  great  amount 
of  time  in  preliminary  training,  which  consists 
in  little  else  than  the  process  of  familiarizing 
himself  with  the  technique  of  his  chosen  art  — 
the  learning  how  to  use  his  elaborate  tools. 

Mere  technical  skill  thus  becomes  a  most  im- 
portant acquisition  for  the  artist,  and,  in  the 
effort  to  gain  it,  in  proportion  as  he  is  in  ear- 
nest, he  must  necessarily  find  himself  deeply  in- 
terested in  mere  technique  per  se  —  in  the  mere 
tools  he  is  to  use.  The  human  mind  is  so  con- 
stituted that  when  a  man  becomes  deeply  in- 
terested in  any  given  subject  he  is  likely  to 
overestimate  its  importance,  and  thus  it  hap- 
pens that  all  artists  are  subject  to  one  and  the 
same  danger :  they  run  the  risk  of  becoming  so 
much  interested  in  their  technique  —  in  the 
tools  of  their  art  —  that  they  are  led  to  over- 
look altogether  the  end  they  should  have  in 
view,  led  to  forget  that  their  aim  should  be  the 
production  of  works  of  beauty. 

In  music  we  see  this  danger  exemplified  in 
the  triumph  of  formalism,  against  which  Wag- 
ner preached  so  eloquent  a  lesson  in  his  masterly 
Meistersinger,  In  literature  we  see  it  in  the 
failure  of  writers  who  bend  their  efforts  over- 
much to  the  formalism  of,  or  to  the  perfection 
of,  style :  or  of  others  who  aim  to  express  some 
doctrine,  —  realism,  for  instance,  —  instead  of 
endeavouring  to  produce  jxjrfect  works  of  beauty. 
In  painting  we  see  it  in  the  devotion  to  partial 
ends,  in  the  exclusive  attention  which  the  artist 
gives  perhaps  to  "  values,"  careless  of  the  neces- 
sity of  compasition,  and  of  perfection  of  drawing, 
and  of  the  other  elements  which  go  to  make  the 
painter's  ma.sterpioce. 

"  Architects  are  especially  prone  to  err  in  this 
way.     Their  art  products  are  buildings,  and 
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these  buildings  nowadays  cannot  be  erected 
without  preliminary  processes  which  involve  the 
construction  of  the  most  elaborate  of  tools. 
They  must  make  representative  studies,  and 
constructional  drawings,  and  large  scale  details, 
and  then  full-size  developments  of  these  details. 
All  of  these,  however,  must  be  recognized  to  be 
mere  tools  of  their  guild,  means  to  an  end,  that 
end  being  the  production  of  a  work  of  beauty 
in  solid  form.  But  the  mere  making  of  these 
tools  themselves  requires  so  much  of  their  at- 
tention that  they  are  all  too  likely  to  concentrate 
their  interest  upon  them  rather  than  upon  the 
work  for  which  they  are  created. 

The  danger  is  greatly  aggravated  by  a  dis- 
covery we  have  made,  —  the  discovery  that  the 
same  technical  geometrical  drawings  of  which 
we  are  speaking,  as  applied  to  the  representa- 
tion of  the  outside  of  a  building,  do  actually 
give  a  very  fair  conception  of  the  building  as  it 
will  appear  if  it  can  be  seen  from  a  very  great 
distance,  and  provided  the  observer  can  stand 
exactly  on  the  middle  line  drawn  pei^pendicular 
to  the  plane  of  its  facade.  Furthermore,  we  have 
devised  a  scheme  of  colouring  and  of  technical 
shadows,  by  the  use  of  which  we  deceive  our- 
selves with  the  belief  that  we  can  thus  equally 
well  conceive  the  appearance  of  the  future  build- 
ing, whether  it  is  to  be  seen  from  a  great  distance 
or  from  a  short  distance.  And,  behold,  his 
method  saves  the  architect  a  great  amount  of 
time  and  trouble :  no  longer  is  he  compelled  to 
bother  himself  with  attempts  to  study  parts 
that  are  not  shown  on  projections,  to  sketch 
such  perverse  things  as  reentrant  angles,  for  in- 
stance; no  longer  does  he  have  to  go  through 
the  tedious  process  of  drawing  in  perspective ; 
no  longer  is  he  compelled  even  to  think  in  per- 
spective. 

All  this  carelessness  as  to  the  actual  effect  to 
be  produced  is  of  course  unconscious  to  most 
architectural  students,  but  it  cannot  fail  to  be  a 
fact  for  most  of  them,  when  so  much  time  in 
their  offices  and  so  very  large  a  proportion  of 
the  study  in  the  architectural  schools  is  devoted 
to  the  consideration  of  these  mere  drawings  on 
plane  surfaces.  That  this  habit  of  thinking  in 
surfaces  rather  than  in  solid  form  is  one  which 
is  veiy  apt  to  be  acquired  cannot  be  doubted; 
for  the  architect  in  judging  a  building  naturally 
finds  himself  tempted  to  consider  it,  not  as  it 
appears  at  all,  but  rather  as  it  would  appear  if 
he  could  translate  what  he  sees  back  into  terms 
of  the  working  drawings  with  which  he  is  so 
familiar ;  he  finds  himself  asking  how  the  build- 
ing really  appeared  in  "  elevation  "  in  the  archi- 
tect's studio.  He  is  likely  to  think,  and  even 
to  formulate,  the  thought  in  words,  "  This  effect 
is  not  satisfactory  as  it  exists,  but  it  is  produced 
by  such  and  such  compositions  and  proportions 
which  must  have  appeared  well  in  elevation ; " 
and  on  this  ground  he  all  too  often  condones 
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ugliness,  or  actually  commends  a  design  which 
fails  of  all  beauty  as  it  really  appears.  One 
hears  architects,  young  and  old,  constantly  ex- 
pressing judgments  based  upon  such  translation ; 
and  one  of  the  leading  architectural  journals  has 
lately  not  only  acknowledged  editorially  that 
the  majority  of  architects  judge  buildings  in  this 
way,  but  has  actually  upheld  the  view  that  on 
the  whole  it  is  the  best  way  to  judge  them. 

It  is  self-evident,  however,  that  a  building 
which  is  beautiful  only  to  the  technically  trained 
architectural  translator,  and  not  to  the  average 
highly  cultivated  man,  is  not  a  work  of  archi- 
tectural art  at  all ;  at  most  it  can  claim  to  be 
no  more  than  the  means  of  suggestion  of  beauti- 
ful forms  to  those  who  are  skilled  in  this  species 
of  translation.  Similarly,  the  skilful  musician 
is  able,  by  casting  his  eye  upon  the  score  of  an 
opera,  to  get  the  greatest  delight  out  of  the  mere 
reading  apart  from  imagined  production  ;  but  no 
one  for  a  moment  would  think  of  considering  the 
printed  score  as  a  work  of  art  in  itself;  it  is 
looked  upon  justly  by  the  musician  as  a  means 
to  an  end,  as  a  mere  tool.  Modern  architects, 
however,  have  become  so  infatuated  with  their 
tools  that  they  actually  treat  them  as  works  of 
art  in  themselves.  The  architects  spend  a  great 
amount  of  time,  which  might  better  be  given  to 
the  study  of  solids,  in  the  perfecting  of  drawings 
in  "elevation,"  which  they  gather  together  and 
exhibit  as  though  they  were  proud  of  them. 
But  if  these  drawings  have  any  value  as  works 
of  art,  it  is  surely  a  most  ephemeral  one.  There 
is  nothing  in  them  that  can  appeal  to  the  world 
at  large,  nothing  that  can  stimulate  permanently 
the  sense  of  beauty  in  men.  What  is  properly 
demanded  of  the  architect  is  that  he  make  a 
beautiful  building.  He,  however,  seems  too 
often  to  overlook  altogether  the  propriety  of  this 
demand,  and  is  content  to  treat  his  drawings  in 
a  way  in  which  the  painter  would  treat  his 
brushes  did  he  carve  their  handles  delicately  and 
then  ask  us  to  admire  these  carvings  as  part  and 
parcel  of  his  work  as  an  artist  painter. 

All  this  points  a  moral  to  which  careful 
heed  should  surely  be  given.  If  it  is  true  that 
architects  tend  to  overemphasize  the  importance 
of  geometrical  projections,  and  thereby  tend  to 
lose  the  capacity  to  think  in  the  solid,  evidently 
it  should  be  the  aim  of  the  thoughtful  men 
amongst  them  to  break  down  all  methods  of 
instruction  which  lead  to  this  overemphasis,  and 
to  minimize  all  habits  of  practice  which  en- 
courage it. 

The  exclusive  use  of  drawings  "  in  elevation  " 
and  the  discouragement  of  studies  in  perspective, 
as  this  discouragement  is  seen  in  the  best  of  the 
schools  of  architecture  to-day,  is  nothing  less 
than  an  artistic  scandal.  Of  course  elevations 
must  be  used  for  preliminary  compositional 
studies,  as  well  as  for  working  purposes ;  but 
surely  no  great  advance  in  the  instruction  of 
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young  men  can  he  hoped  fur  under  a  system 
which  deliberately  discourages  the  habit  of  think- 
ing in  cubic  scale  by  encouraging  the  exclusive 
use  of  studies  in  superficial  scale. 

Theoretically  this  trouble  may  be  obviated  by 
the  architect  if  he  will  make  his  preliminary 
studi&s  in  perspective.  (See  Perspective.)  But 
it  must  be  acknowledged  that  there  are  diffi- 
culties in  connection  with  such  use  of  perspec- 
tives, although  they  are  difficulties  which  are  in 
all  cases  instructive  to  the  designer.  The  work 
involved  in  the  construction  of  a  perspective,  if 
it  is  to  be  true  to  fact,  is  very  tedious,  and  even 
when  the  greatest  care  is  taken  the  danger  of 
error  in  its  production  is  very  great.  On  the 
other  hand,  although  the  perspective  draughts- 
man may  cheat  his  client,  if  he  wish  to  do  so, 
he  can  scarcely  cheat  himself  if  he  be  a  serious 
worker,  unless  he  is  a  loggerhead ;  and  the  great 
difficulty  with  the  current  method  to  which  ob- 
jection is  here  made  is  that  it  tends  systematic- 
ally to  instruct  the  architect  how  to  cheat 
himself. 

The  great  difficulty  with  the  use  of  perspectives 
for  preliminary  study  lies  in  the  fact  that  few 
architects  in  active  practice  have  time  to  develop 
the  perspectives  themselves,  but  must  trust  to 
their  assistants  to  work  out  the  problems  for 
them  ;  they  are  thus  liable  to  fail  to  detect  seri- 
ous errors  which  are  easily  made  by  the  per- 
spective draughtsman.  Furthermore,  each 
perspective  gives  us  but  one  point  of  view,  and 
to  gain  a  proper  notion  of  tlie  appearance  of  a 
future  building  so  large  a  number  of  perspectives 
would  be  required  that  no  architect  could  afford 
to  give  the  time  or  labour  necessary  for  their 
construction. 

There  is,  however,  a  better  way  to  avoid  the 
dangers  which  we  are  discussing  than  by  the  use 
of  perspective  drawings,  and  one  which  is  par- 
ticularly adapted  to  study  purposes,  viz.,  sketch 
modelling.  The  architect's  artistic  product  is 
to  be  presented  to  the  world  in  solid  form  as 
much  as  is  the  sculptor's ;  why  should  he  not 
study  in  the  solid  as  the  sculptor  does  ?  Imagine 
the  scorn  that  would  be  heaped  upon  the  sculptor 
who  never  modelled  in  his  stu<lio,  but  who,  in- 
stead, gave  drawings  to  artisans  who,  from  these 
drawings,  prepared  the  finished  work.  Yet  the 
architect  all  too  often  contents  himself  with  the 
preparation  of  technical  geometrical  drawings, 
and  thinks  his  duty  done  when  he  turns  these 
drawings  over  to  contractors  of  reputation. 
Have  we  any  right  to  expect  truly  artistic  solids 
to  be  constructed  so  long  as  this  practice  is  com- 
mon ?  It  must  make  of  us  a  race  of  common- 
place builders ;  it  cannot  make  of  us  a  race  of 
artistic  architects. 

Sketch  models,  such  as  are  referred  to  above, 
are  very  simple  to  construct.  They  may  be 
made  in  paper  or  wood  or  wax  or  clay ;  but 
tlie  disadvantages  of  working  in  these  materials 
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are  considerable,  and  this  fact  doubtless  goes 
far  to  account  for  the  little  use  that  has  l)een 
made  of  them  in  daily  practice.  Of  late,  how- 
ever, certain  clay  preparations  have  been  dis- 
covered in  which  inexpensive  models  can  be 
made  which  do  not  easily  lose  their  form,  and 
which  do  not  need  to  be  kept  wet  during  prepa- 
ration or  afterward.  After  they  are  fully  formed 
they  can  be  given  coatings  of  shellac,  and  then 
painted  in  oil  with  the  colours  which  are  to  be 
given  to  the  finished  buildings.  They  can  be 
placed  in  the  sun  from  time  to  time  during  the 
process  of  the  work  upon  them,  and  pwperly 
oriented,  so  that  one  can  study  in  them  the  real 
shadows  to  be  cast  by  roofs  and  projections,  and 
not  merely  the  forty-five  degree  shadows  of 
convention ;  and  furthermore,  they  may  be 
photographed  from  many  points  of  view,  the 
photographic  prints  being  used  in  place  of,  and 
much  better  than,  elaborately  "  rendered  "  draw- 
ings, to  explain  to  clients  the  appearance  of  the 
buildings  they  propose  to  erect. 

The  writer  of  this  article  has  used  such  mod- 
els in  his  practice  for  many  years,  and  with  the 
greatest  satisfaction.  He  finds  them  less  ex- 
pensive than  properly  prepared  perspectives, 
and  much  more  useful  to  himself  and  to  his  cli- 
ents, because  they  give  an  indefinite  number  of 
perspectives  as  the  result  of  only  one  process. 
They  tend  to  render  self-deception  on  the  part 
of  the  architect  impossible.  They  enable  him 
to  study  his  lights  and  shadows  and  colour 
masses  with  great  accuracy,  and  to  see  instantly, 
and  to  alter  and  amend  easily,  forms  which  do 
not  appear  at  all  upon  geometrical  projections, 
and  which  few,  if  any,  practitioners  have  time 
to  study  in  perspective  drawings. 

It  is,  of  course,  conceded  that  it  may  be  best, 
and  to  some  extent  necessary,  to  use  geometrical 
drawings  in  conjunction  with  the  models  to  aid 
in  one's  study ;  but  the  great  advantage  of  the 
model  lies  in  the  fact  that  it  keeps  the  designer 
constantly  thinking  in  the  solid,  whereas  draw- 
ings in  projection  keep  him  constantly  thinking 
in  the  flat.  The  advantage  connected  with  this 
use  of  models  in  presenting  a  definite  project  to 
one's  client  ai-e  of  course  self-evident ;  so  self- 
evident,  indeed,  that  we  often  see  carefully  pre- 
pared models  of  proposed  buildings  made  for 
the  public  gaze  after  they  have  been  studied  in 
projection,  and  determined  in  form  by  use  merely 
of  the  deceptive  study  "  in  elevation  "  ;  but  it  is 
the  use  of  models  for  purposes  of  preliminary 
study  which  is  here  urged  upon  the  pro- 
fession. 

It  is  a  most  significant  fact  that  during  the 
time  of  the  Renaissance  in  Italy  the  great  ar- 
chitects, to  whom  we  ltx)k  back  with  admira- 
tion and  reverence,  are  known  to  have  used 
sketch  models  very  freely.  Geometrical  gr  pic- 
torial drawings  were  not  felt  to  suffice  in  the 
proper  study  of  a  projected  building.     These 
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sketch  models  were  often  made  in  wood,  and 
some  of  them  are  still  extant,  e.g.  that  of  the 
Strozzi  palace  in  Florence.  Michelangelo  is  said 
to  have  modelled  his  buildings,  in  all  cases,  in 
clay.  (MUntz,  Renaissance^  Vol.  II.,  p.  320 ; 
also  Vol.  III.,  p.  301.) 

The  working  drawings  of  most  important 
buildings  of  that  age,  as  we  know  from  many 
examples  still  existing,  were  often  little  more 
than  figured  sketches,  sufficient  to  indicate  to 
the  workman  what  he  was  to  do,  but  entirely 
inadequate  for  purposes  of  such  study  as  must 
have  been  given  to  the  designs  by  the  artist- 
architects. 

But  for  the  difficulties  connected  with  the 
use  of  clay,  which  have  happily  now  been  re- 
moved, there  is  no  doubt  that  the  use  of  geo- 
metrical drawings  would  never  have  become  as 
universal  as  it  is  to-day  ;  could  the  habit  of 
their  use  be  overcome,  there  can  be  no  doubt 
that  the  model  would,  to  a  great  extent,  take 
their  place. 

To  be  of  value  to  the  architect  in  determin- 
ing the  forms  of  his  constructions,  these  sketch 
models  must  of  course  be  made  to  a  definite 
scale,  so  that  the  different  pai-ts  may  be  meas- 
ured by  draughtsmen  in  preparing  the  neces- 
sary geometrical  working  drawings ;  but  it  will 
be  perceived  that  the  process  suggested  is  the 
reverse  of  that  now  usually  adopted  in  practice, 
which  is  to  prepare  the  geometrical  drawings 
first,  determining  the  design  in  connection  with 
study  of  them  only,  and  then,  after  all  is  deter- 
mined, work  out  from  them  such  perspectives 
as  are  demanded  by  the  client,  or  such  models 
as  are  occasionally  made  for  the  fascination  of 
the  public. 

For  ordinary  buildings  the  scale  of  the  mod- 
els may  be  relatively  small,  as  they  are  espe- 
cially valuable  to  the  artist  in  enabling  him  to 
see  clearly  and  quickly  the  masses  of  his  pro- 
posed work.  Ordinary  details  can  usually  be 
worked  out  directly  in  projection,  although  it 
will  often  be  found  to  be  most  advantageous  to 
the  architect,  economically  as  well  as  artisti- 
cally, to  model  these  details  also  on  a  large  scale. 
In  larger,  more  monumental  buildings,  models 
on  a  large  scale  may  well  be  made,  being  built 
up  in  the  first  instance  by  mere  mechanical  en- 
largement of  the  smaller  model  by  unskilled 
hands.  Having  been  thus  enlarged,  the  whole 
scheme  can  then  be  restudied  with  ease,  and  the 
important  details  of  architectural  ornament  and 
sculpture  decided  upon  in  a  manner  which  is 
likely  to  produce  better  results  than  are  usually 
obtained  by  the  methods  now  employed.  This 
process,  it  will  be  noted,  corresponds  accurately 
with  the  practice  of  the  architect's  coworker  in 
the  arts  of  solid  form,  the  sculptor,  who  habitu- 
ally sketches  in  pencil,  then  makes  a  small 
scale  model,  which,  being  enlarged,  is  studied  in 
greater  detail;  this  enlargement,  finally  repro- 
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duced  almost  mechanically  in  full  size,  being 
again  restudied  in  the  clay  before  being  cast  in 
bronze  or  cut  in  marble. 

—  Henry  Rutgers  Marshall. 

PRESBTTERIUM.  A.  That  part  of  a 
church  in  which  the  high  altar  is  placed  and 
which  forms  the  eastern  termination  of  the 
choir,  above  which  it  is  generally  raised  by  a 
few  steps  for  distinction,  and  so  that  it  may  be 
visible  from  the  nave;  it  is  occupied  exclu- 
sively by  those  who  minister  in  the  services  of 
the  altar,  and  its  western  boundary  is  the  end 
of  the  choir  stalls  or  choir  proper.  The  use  of 
the  word  "choir,"  as  including  the  presbyte- 
rium,  is  common  but  inexact. 

B.    The  dwelling  of  a  clergyman  ;  rare. 

tY.  Same  as  Presbyterium. 
CHAMBER.  A  reception 
room;  especially,  in  modern  usage,  the  princi- 
pal hall  of  ceremony  or  state  in  a  palace,  con- 
taining the  throne ;  an  apartment  for  the  formal 
reception  of  those  entitled  to  admission  on  cer- 
tain occasions. 

PRESERVATION.  In  building,  the  pro- 
tection of  building  materials  from  such  foices 
as  would  tend  to  destroy  them,  as  wood  from  rot- 
ting, stone  from  disintegration,  plaster  from  Fepa- 
rating  from  the  key  and  crumbling  or  falling  in 
larger  pieces,  and  iron  from  rust.  Tliis  may  be 
of  two  kinds,  either  the  covering  of  one  mate- 
rial by  another,  which  is  considered  proof  against 
the  destructive  force  which  is  feared ;  or  the  fill- 
ing, partially  filling,  or  coating  a  material  with 
some  application  which  will  make  it  much  more 
resistant.  The  preservation  of  stone  and  brick 
from  moisture  is  generally  attempted  by  coating 
the  material  with  a  liquid  application  which  per- 
meates its  substance  to  a  greater  or  less  depth ; 
in  the  latter  case  a  fat  of  some  kind,  usually 
liquefied  by  heat,  is  allowed  to  soak  into  the 
surface  of  the  finished  masonry ;  and  there  are 
contractors  who  undertake  the  preservation  of 
finished  brick  walls  and  stonework,  applying 
the  fat  in  a  semiliquid  condition,  and  then  bring- 
ing a  high  degree  of  heat  to  bear  immediately 
upon  the  surface  so  filled  with  the  fat,  which  in 
this  way  is  supposed  to  find  its  way  more  freely 
into  the  pores  of  the  material,  and  to  be  more 
firmly  fixed  there.  The  preservation  of  wood 
by  means  of  chemicals,  which  are  allowed  to 
soak  into  the  vessels  of  the  wood,  is  not  verv 
much  in  use,  although  many  plans  have  been 
proposed,  some  of  which  are  known  to  be  effica- 
cious. It  is  necessary  to  dry  the  wood  very 
thoroughly,  and  this  fact  is  in  part  the  cause 
of  the  reluctance  of  builders  to  use  these  pre- 
pared woods;  for  it  is  well  known  how  little 
thoroughly  seasoned  wood  is  to  be  obtained,  the 
constant  and  constantly  increasing  demand  for 
it  preventing  the  storing  of  large  quantities  in 
advance.  If,  however,  seasoned  wood  is  placed 
in  contact  with   hot  oil,  or  the  like,  it  will 
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absorb  it  rapidly ;  and  if  the  wood  is  placed  in  a 
receiver  and  the  oil  is  forced  into  the  receiver 
with  considemble  pressure,  the  rapidity  of  the 
process  is  increased.  The  practical  use  in  build- 
ing of  wood  prepared  in  this  way  is  almost  lim- 
ited to  the  fireproof  wood  which  came  into  use 
toward  the  close  of  the  nineteenth  century ;  but 
even  this  is,  as  yet,  very  unusual  in  buildings. 
Its  fireproofness  does  not  reach  the  degree  of 
absolutely  resisting  combustion ;  but  the  com- 
bustion is  slow,  and  the  wood  chars  and  crum- 
bles without  bursting  into  flame,  and  therefore 
without  tending  to  spread  the  conflagration. 

—  R.  S. 

PRESIDIO.  A  frontier  fort  of  Spanish 
America.  This  was  generally  the  beginning  of 
a  town.  A  ditch  was  dug  making  a  rectangu- 
lar enclosure  of  about  500  or  600  feet  on  a  side. 
A  rampart  was  built  around  within  the  ditch, 
enclosing  church,  quarters,  barracks,  dwellings, 
storehouses,  etc.  -«—  F.  S.  D. 

PRESS  BED.  A  bed  permanently  built  in 
a  recess  and  more  or  less  enclosed  by  woodwork, 
as  frequently  in  the  houses  of  peasants  in  Hol- 
land and  Germany ;  so  called  from  the  outward 
resemblance  of  the  stnicture  to  a  press  or  cup- 
board.    (See  Bed  Place.) 

PRESSED  CLAY  CONSTRUCTION. 
(See  Adobe ;  Cajon ;  Pis^,  etc.) 

PRETORIUM.     Same  as  Praetorium. 

PRICKET.  A  vertical  spike  or  point  on 
which  a  candle  is  stuck  and  held  upright ; 
hence,  such  a  point  together  with  its  base  or 
stand  ;  a  candlestick ;  often  called  pricked  can- 
dlestick.    (See  Candle  Beam.) 

PRICKING  UP.  The  first  coat  of  plaster 
in  three-coat  work  on  laths,  sometimes  called  the 
rough  coat,  scratch  coat,  or  scratching,  from  the 
custom  of  scoring  it  in  various  directions  before 
it  is  dry,  so  as  to  aflbrd  a  better  hold  for  the 
second  coat.  (See  Hard  Finish,  under  Finish  ; 
Plastering.) 

PRIEST'S  DOOR.  A  door  by  which  the 
priest  enters  the  chancel  or  nave  from  without, 
or  the  chancel  from  the  robing  room  or  vestry. 
Any  small,  low  door  in  the  flank  of  the  church, 
especially  on  the  south  side,  is  often  called  by 
this  name. 

PRIEUR,  BABTHiSLEMY ;  sculptor;  d. 
October,  1611. 

Prieur  was  probably  a  pupil  of  Germain  Pilon 
(see  Pilon,  G.).  He  made  the  monument  to  the 
Constable  Anne  de  Montmorency  (d.  1567), 
fragments  of  which  are  now  in  the  Louvre. 
He  worked  on  the  chateau  of  Ecouen  and  carved 
the  figures  in  the  spandrels  of  the  arches  of  the 
Petite  GcUerie  du  Louvre,  In  1573  he  made 
the  vase  containing  the  heart  of  Montmor- 
ency, and  its  supporting  column,  now  in  the 
Louvre. 

Lami,  Dictionnaire  des  Sculpteurs;  Berty,  2b- 
pographiey  Louvre  et  Tuileries,  Vol.  H. 
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PRIMATICCIO  (PRIMATICE),  FRAN- 
CESCO ;  painter,  sculptor,  and  architect ;  b. 
1490  (at  Bologna,  Italy)  ;  d.  1570. 

Primaticcio  was  associated  with  Giulio  Ro- 
mano (see  Pippi  Giulio)  at  Mantua,  and  in  1531 
was  called  to  France  by  Francois  I.  and  was 
employed  at  Fontainebleau.  He  was  at  first 
associated  with  II  Rosso  (see  Rosso),  at  whose 
death  he  assumed  sole  charge  of  the  decoration 
of  the  palace.  In  1554  he  was  made  abb^  of 
S.  Martin  de  Tours.  Aug.  3,  1559,  he  re- 
placed Philibert  de  I'Orme  (see  De  TOrme,  Ph.) 
as  superintendent  of  the  royal  buildings. 
About  1562  he  assumed  direction  of  the  con- 
struction of  the  monument  of  Henri  II.  at  Saint 
Denis  (see  Pilon,  Grermain).  The  construction 
of  portions  of  the  palace  of  Fontainebleau  is 
ascribed  to  him.  In  1562  he  assumed  the  title 
commissaire  g4n4ral  des  bdtiments  du  roi, 
and  had  large  power  over  the  artistic  produc- 
tions of  his  time  in  France. 

Pf  nor,  Monographic  du  palais  de  Fontainebleau  ; 
Pfnor,  Guide  artiatique  au  palais  de  Fontaine- 
bleau; Guilbert,  Description  de  Fontainebleau; 
Haynes,  Williams,  Fontainebleau, 

PRIMAl'iOJbL  Same  as  Primaticcio;  the 
French  form  of  his  name. 

PRUdlNO.  In  painting,  the  first  layer  or 
coat  of  paint,  size,  or  other  material  applied  to 
any  surface  as  a  ground  in  preparation  for  suc- 
ceeding coats.     (See  Painting.) 

(See  Slate.) 

(the  adjective  used  substan- 
tively). In  a  framework,  floor,  or  the  like,  one 
of  the  main  members  as  distinguished  from  a 
less  important  and  subordinate  one ;  especially 
one  forming,  wholly  or  in  part,  a  main  support 
as  distinguished  from  a  similar  intermediate 
piece.     Often  one  truss  of  several,  as  in  a  roof. 

PRIORY*.  A  religious  house  governed  by  a 
prior  or  prioress.     (See  Abbey  and  references.) 

Alien  Priory.  A  small  monastery  dependent 
upon  a  larger  one  which  is  in  another  country. 

PRISM  LIGHT.  Prisms  of  glass,  either 
made  separately  and  set  collectively  in  iron 
frames  for  pavement  lights,  or  made  connect- 
edly in  sheets  and  placed  vertically  or  at  an  an- 
gle in  or  over  window  openings,  or  the  like. 
The  angles  of  the  prisms  are  so  ac^usted  as  to 
intercept  the  rays  of  light  from  the  sky,  and  to 
direct  them  into  rooms  otherwise  imperfectly 
illuminated. 

PRISON.  A  building  for  the  detention  of 
persons  duly  convicted  and  onlered  by  law  to 
undergo  this  form  of  punishment.  The  deten- 
tion of  persons  awaiting  trial  and  of  witnesses 
is  not  generally  in  a  prison  in  the  proper  sense. 

Ancient  prisons  were  not  commonly  built  for 
the  purpose.  Even  where  the  imprisonment 
was  itself  not  the  punishment  inflicted,  but  a 
mere  detaining  of  the  prisoner  until  his  punish- 
ment should  begin,  or  until  his  judgment  should 
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be  declared,  the  buildings  used  were  unwhole- 
some and  unfit  for  habitation.  The  dungeons 
of  antiquity  (see  Mamertine  Prison,  below)  and 
those  of  the  Middle  Ages  (see  Dungeon  ;  Oubli- 
ette) are  interesting  to  the  builder  only  as  form- 
ing part  of  the  strong  fortified  buildings  in 
which  they  are  placed.  Modem  prisons  hardly 
date  back  of  the  closing  years  of  the  eighteenth 
century,  and  in  the  nineteenth  century  very 
great  changes  were  made,  first  in  one  direction 
and  then  in  another,  as  differing  ideajs  of  prison 
discipline  and  prison  management  succeeded  one 
another.  On  the  whole,  the  cell  system,  with 
either  solitary  confinement  or  separate  confine- 
ment, the  prisoner  being  in  every  case  isolated 
at  hours  of  meals  and  of  repose  and  of  exercise 
in  the  open  air,  has  gained  acceptance ;  and  the 
prison  buildings  which  are  of  interest  are  those 
in  which  the  arrangement  of  the  cells,  the  cor- 
ridors which  connect  them,  the  yards  in  which 
exercise  is  taken,  and  the  like,  are  elaborately 
arranged  according  to  some  definite  theory. 
Workshops  and  yards  in  which  work  is  done  by 
convicts  in  each  other's  presence,  but  under  the 
close  supervision  of  foremen,  wardens,  and  senti- 
nels, are  not  very  different  from  ordinary  yards 
and  sheds. 

That  which  is  desired  is  easy  access  to  the 
cells  and  a  complete  supervision  of  the  interior 
of  each,  while  the  opportunities  of  escape  are 
reduced  to  a  minimum.  With  a  view  to  this 
the  cell  itself  is  commonly  a  single  small  room 
with  a  window  in  the  outer  wall,  and  the  door 
at  the  other  end  opening  upon  a  narrow  open 
balcony.  Any  number  of  stories  of  cells,  each 
with  its  own  balcony,  may  be  built  one  upon 
another ;  but  the  balconies  all  open  upon  a  sin- 
gle great  corridor  the  whole  height  of  the  build- 
ing. In  some  prisons  of  the  United  States  the 
reverse  of  this  plan  is  tried :  each  cell  has  a 
window  and  door,  side  by  side,  opening  upon 
the  balcony,  and  the  balcony  is  between  the 
prisons  and  the  outer  wall.  This  is  brought 
about  by  building  one  very  large  hall  with  lofty 
windows,  and  by  erecting  within  this  the  pile  of 
cells  in  any  number  of  stories,  thus  leaving  on 
either  side  of  the  walls  a  long  open  comdor  of 
the  whole  height  of  the  building,  upon  which 
corridor  the  balconies  project.  The  only  objec- 
tion to  this  system  is  that  the  window  of  the 
cell  does  not  open  directly  into  the  open  air ; 
but  this  objection  seems  not  serious  in  view  of 
the  ease  with  which  a  perfect  system  of  forced 
ventilation  may  be  adopted  and  of  the  abundant 
light  obtainable. 

The  Panoptikon  is  much  used  in  prisons  in 
different  parts  of  Europe ;  the  system  is  ap- 
plied not  merely  to  the  long  corridors  from 
which  cells  are  entered  on  either  side,  but  also 
to  the  yards  of  exercise.  The  system  is  car- 
ried even  into  the  chapels  and  the  rooms  in 
which  the  persons  in  authority  may   address 
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the  prisoners  ;  each  prisoner  having  a  separate 
enclosed  seat  so  contrived  with  a  partial  roof 
that  his  next  neighbour  in  the  rear,  looking  over 
the  top  of  his  enclosure,  will  be  unable  to  com- 
municate with  him  except  by  rising  entirely  out 
of  his  own  compartment  and  of  necessity  at- 
tracting notice ;  and  these  enclosures  being  so 
arranged  as  to  radiate  from  a  point  occupied  by 
the  priest  at  the  altar  or  by  the  speaker. 

The  question  of  washing  conveniences,  baths, 
water-closets,  window  sashes  or  casements,  and 
their  fastenings,  and  of  the  fitting  up  of  each 
cell  with  bedstead  only  available  at  night,  table, 
chair,  shelves,  cupboard,  and  the  like,  is  of  ex- 
treme interest,  and  somewhat  complex,  so  very 
many  different  expediento  having  been  tried 
under  so  many  different  influences  and  to  meet 
so  many  different  requirements.  (See  cut,  cols. 
215-216.) 

Handburh  <fer  Architektur  (Darmstadt),  Part 
IV,  Halb-band  7,  Kapitel  (Chapter)  II,  and  the 
full  bibliography  appended.  —  R.  g. 

Mamertine  Priaon.  A  very  ancient  dungeon 
in  Rome,  at  the  northernmost  comer  of  the  Forum 
and  near  the  Capitoline  Hill.  The  name  is  not 
antique ;  it  appears  to  have  been  derived  from 
a  statue  of  Mars  near  by. 

PRISON  RUSTIC  T^ORK.  Rustic  work 
of  which  the  larger  surface  is  more  or  less  deeply 
pitted,  with  the  purpose  of  producing  an  effect 
of  rugged  strength. 

PRIVY.  A  private  or  secluded  place.  Spe- 
cifically, a  water-closet ;  a  latrine. 

PRIZE  OF  ROME  (French,  Pnx  de  Rome 
or  Grand  Prix  de  Borne),  The  highest  prize 
given  to  competing  studente  of  the  £cole  des 
Beaux  Arts.     (See  School  of  Architecture.) 

PRO-CATHEDRAL.  A  church  used  as  the 
cathedral  church  of  a  diocese  while  the  proper 
church  remains  unfinished  or  is  under  repair. 

PROCOPIUS  OF  CiESAREA ;  historian. 

He  accompanied  the  campaigns  of  Belisarius  in 
527  A.D.,  and  held  high  office  at  Constantinople 
under  the  Emperor  Justinian  (b.  about  483 ; 
d.  November,  565).  He  described  the  wars  of 
Justinian,  and  wrote  a  book  on  his  architectural 
undertakings,  the  Kiismata  or  Procopi  Ccesari- 
ejisis  de  ^dijiciis  Domini  Justiniani  libri 
sex, 

PROCURATIE  NUOVE.  In  Venice,  on 
the  south  side  of  the  Piazza  di  S.  Marco.  The 
two  lower  stories  were  built  by  Scamozzi,  and 
are  a  continuation  of  the  Library  of  S.  Mark 
(which  see).  These  are  now  the  lower  stories 
of  the  Palazzo  Reale  (see  Procuratie  Vecchie). 

PROCURATIE  VECCHIE.  In  Venice,  on 
the  north  side  of  the  Piazza  di.  S.  Marco ;  be- 
gun in  1496  by  Pietro  Lombardo ;  served  as 
public  offices  until  the  Procuratie  Nuove  were 
built,  and  are  now  private  property. 

PRODOMOS.  A  lobby  of  entrance,  a  vesti- 
bule, usually  the  same  as  pronaos. 
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PROFILE 
FROFHiB.     An  outline,  especially  euch  as 
is    revealed  by  a  transverse  sectiou.     Specifi- 
cally :  — 

A.  The  outline  of  a  moulding,  group  of 
mouldings,  or  the  like. 

B.  The  outline  of  the  surface  of  the  ground 
as  shown  by  a  vertical  section  (see  Sky  Line). 

PROJECTION.  A.  The  salience  or  pro- 
trusion of  a  portion  of  a  building  from  the 
generaj  surface,  as  of  a  pavilion,  a  corniue,  or 
stringcouree,  from  the  ma«s  of  facade. 

B.  The  act,  and  the  result, 
of  projecting  or  throwing ;  as 
the  projection  of  a  shadow 
upon  a  bright  surface,  the 
width,  depth,  and  chnracter  of 
the  shadow  varying  with  the 
object  which  casts  it  and  the 
nature  of  the  surface  upon 
which  it  is  cast ;  hence, 

In  mechanical  drawing,  the 
graphical  representation  of 
such  a  process.  The  pnyec- 
tion  of  any  point  on  a  given 
surface  is  obtained  by  draw- 
ing a  straight  Une  through  the 
point  to  the  surface,  the  point 
of  intersection  so  obtained 
being  the  projection  of  the 
given  point.  Such  a  line  is 
called  a  projector.  The  pro- 
jection of  an  object  upon  a 
surface  is  the  figure  obtained 
by  means  of  straight  lines 
drawn  to  the  surface,  accord-  Peojhction:  A 
ing  to  a  fixed  law,  from  points 
of  the  object  or  from  the  predetermined  points 
of  an  imaginary  object.  The  surface  is  supposed 
to  be  a  plane  unless  specified  to  the  contrary. 

There  are  three  systenia  of  projection  in 
common  architectural  use;  namely,  (1)  Perspec- 
tive, —  sometimes  called  conical  projection,  — 
where  the  projectors  diverge  from  a  single  point, 
and  in  which  the  surface  in  question  is  some- 
times curved  (see  Perspective) ;  (2)  Parallel 
Projection,  where  the  projectors  are  parallel  to 
one  another  (see  Shades  and  Shadows) ;  (3) 
Orfhographic  or  Right  Line  Projection,  where 
tbey  are  parallel  to  one  another  and  perpendicu- 
lar to  the  plane  of  projection.  The  term  "  pro- 
jection "  is  commonly  un<lerstood  to  mean  that 
system  of  orthographic  projection  which  makes 
use  of  a  vertical  and  a  horizontal  plane,  forming 
a  diedral  angle,  which  is  turned  toward  the 
observer.  It  is  this  system  which  is  treated 
here  (compare  Descriptive  Geometry,  below). 

The  complete  presentation  of  a  solid  object 
requires  its  projection  upon  two  planes,  since 
upon  one  plane  only  two  of  its  dimensions  can 
be  shown.  In  proctice,  these  are  taken  at  right 
angles  to  each  other,  one  being  horizontal  and 
the  other  vertical.     They  are  denoted  by  HP 


PROJECTION 
and  VP,  respectively.     Their  intersection  is  a 
straight  line  called  the  ground  line,  denoted  by 
GL. 

Plana;  Elevations.  The  projection  upon 
HP  is  called  the  horizontal  projection,  or  plan  ; 
that  upon  VP,  the  vertical  projection,  or  ele- 
vation. The  plan  and  elevation  of  a  building 
are  its  projections  upon  these  two  planes. 

Let  A  sheet  of  paper  be  foldeii  at  right  angles 
along  a  line  OL  as  shown  in  Fig.  1,  so  that  one 
part  is  horizontal  (HP)   and  the  other  vertical 


(VP).  Upon  HP  let  any  object,  such  as  a 
rectangular  block,  be  placed,  and  let  lines  be 
drawn  through  all  of  its  points  perpendicular 
to  HP,  giving  its  plan,  and  other  lines  perpen- 
dicular to   VP,  giving  its  elcvntion. 

If  now  the  jwpcr  be  pressed  out  flat,  the  plan 
and  elevation  of  the  block  will  appciir,  as  shown 
in  Fig.  2.  This  is  the  conventional  method  of 
representing  the  planes  of  projection  and  the 
projections  upon  them. 

The  plan  of  an  object  is  seen  by  looking  at  it 
vertically  ihu-nvard;  the  elevation,  by  looking 
aX  it  horizontally  foniarfl  (Figs.  1  and  2).  In 
Figs.  3  and  4  are  shown  the  plan  an<l  two  eleva- 
tions of  a  block  house.  Fig.  5  shows  an  oblique 
elevation  and  plan.  The  dotted  lines  are  the 
projectors. 

Section.  It  is  often  necessary  to  determine 
more  than  the  simple  plan  and  elevation  of  the 
ontflide  surfaces  of  an  object.  When,  for  es- 
ample,  it  is  desired  to  show  the  internal 
arrangement  and  construction  of  a  building,  — 
walls,  doors,  staircases,  etc.,  —  several  plane  and 
elevations  are  needed.  These  are  obtaineil  by 
using  supplementary  planes  of  prqjection,  parallel 
or  perpendicular  to  HP  and  VP.      Figs.  6,  7 
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and  8,  show  vertical,  horizontal,  and  oblique 
sections  of  a  cubical  box.  The  portion  of  the 
box  between  the  supplementary  plane  and  the 
eye  is  supposed  to  be  removed.  The  projections 
upon  these  planes  are  called  Sectional  Plans  and 
Elevations,  or,  briefly,  Sections. 

Intersections.  When  two  objects  intersect, 
it  is  sometimes  desirable  to  know  the  character 
of  the  line  of  intersection  common  to  their 
surfaces.  If  any  auxiliary  plane  perpendicular 
to  HP  or  FPbe  passed  through  both  objects, 
it  will  determine  two  linear  sections  of  their 
surfaces ;  the  points  where  these  linear  sections 
intersect  will  be  points  of  the  required  line  of 
intersection.  Figs.  6,  7,  and  8  show  the  inter- 
sections of  a  solid  by  a  plane ;  Figs.  9  and  10 
show  the  intersection  of  one  solid  by  another. 
In  every  case,  it  is  not  the  line  of  intersection 
itself  that  is  obtained,  but  its  projections.  The 
auxiliary  planes  are  generally  taken  perpendicu- 
lar to  HP  and  VP,  so  as  to  get  the  easiest  and 
simplest  sections  of  the  objects.  Sometimes 
the  same  result  is  obtained  by  revolving  the 
section  until  it  is  parallel  to  one  of  the  planes 
of  projection. 

Descriptive  Geometry.  This  is  a  more 
elaborate  form  of  projection ;  also  a  branch  of 
practical  geometry  in  which  the  shapes  and 
dimensions  of  lines,  surfaces,  and  bodies  are 
determined  by  means  of  two  planes  at  right 
angles  to  each  other,  one  horizontal  and  the 
other  vertical.  These  planes,  called  planes  of 
projection,  by  their  intersection  form  four  right 
diedral  angles,  caUed  the  1st,  2nd,  3rd,  and  4th 
angles.  Their  line  of  intersection  is  called  the 
ground  line. 

,  The  process  of  investigation  in  descriptive 
geometry  is  an  extension  of  that  employed  in 
the  more  elementary  work  of  "  projection."  It 
employs  all  four  diedral  angles,  and  consequently 
four  planes  of  projection,  while  in  projection 
only  one  angle  and  two  planes  are  used.  It 
is  thus  a  branch  of  orthographic  projection, 
although  practically  unused  in  architectural 
practice. 

Isometric ;  IsometriccU  Projection.  A 
method  of  projection  based  upon  the  following 
principle :  If  three  mutually  perpendicular  lines, 
such  as  edges  of  a  cube,  be  equally  inclined  to  a 
plane  of  projection,  their  projections  on  this 
plane  will  be  three  lines  making  equal  angles 
with  one  another  (120°) ;  moreover,  the  lengths 
of  these  projections  bear  a  common  ratio  to  the 
given  lines  (V2  :  V3). 

Strictly  speaking,  only  such  objects  as  are 
rectangular  can  have  isometric  projections ;  but 
since  it  is  always  possible  to  refer  an  object 
bounded  by  inclined  or  curved  lines  to  three 
mutually  perpendicular  lines,  any  object  may  be 
said  to  be  drawn  in  isometric.  In  this  case, 
the  measure  of  all  lines  other  than  those  lying 
in  the  three  principal  directions  is  obtained  by 
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referring  them  to  lines  in  their  own  planes  which 
are  truly  isometric. 

The  isometric  drawing  of  a  building  when 
taken  from  above,  as  is  usual,  produces  an  effect 
resembling  what  is  popularly  known  as  a  bird's- 
eye  view;  but  the  representations  of  parallel 
lines  do  not  approach  one  another,  as  in  per- 
spective. As  the  name  imports,  equal  objects 
are  shown  of  the  same  size  in  all  parts  of  the 
drawing. 

Farish,  Isometrical  Perspective^  8vo.,  Cam- 
bridge, 1820  ;  Jopling,  Practice  of  laometrical  Per- 
spective^ London,  1835 ;  Sopwith,  Treatise  on 
Isometrical  Drawing^  London,  1834 ;  Church, 
Elements  of  Descriptive  Geometry;  Miller,  Ele- 
ments of  Descriptive  Geometry^  London,  1878 ; 
Ocagne,  Cours  de  geometne  descriptive  et  de 
geometric  infinitesimale^  Paris,  1896 ;  Watson, 
Course  in  Descriptive  Geometiy  for  the  Use  of 
Colleges  and  Scientific  Schools,  London,  1880; 
Gillespie,  Elements  of  Perpendicular  Projection, 
1897. 

PROJECTOR.     (See  Projection). 

PROJECTI7RE.    The  same  as  Projection,  ^1. 

PROJET.  The  original  design  or  scheme  of 
a  building.  In  the  system  of  the  School  of 
Fine  Arts  at  Paris,  the  projet  is  the  first  sketch 
of  a  design,  portraying  its  specific  character  in 
outline  or  general  terms,  to  be  after  developed 
in  detail  in  the  final  study. 

PROMENADE.  A  place  suitable  for  walk- 
ing for  pleasure,  as  a  sidewalk,  a  terrace,  a 
portico,  or  mall,  with  a  more  or  less  elegant  or 
attractive  environment. 

PR0NA08.  The  open  vestibule  in  the 
front  of  the  naos  or  cella  of  a  temple ;  usually 
opposed  to  epinaos,  but  if  the  treasury  or  rear 
part  of  the  temple  is  under  consideration,  the 
vestibule  leading  to  this  is  sometimes  called 
the  pronaos  to  the  treasury,  though  it  remains 
the  epinaos  of  the  whole  structure. 

PROPERT7  ROOM.  The  room  in  a  theatre 
in  which  are  kept  the  stage  properties,  such  as 
costumes,  furniture,  or  any  other  accessories  of  a 
dramatic  performance. 

PROPORTION.  In  an  architectural  com- 
position, the  relation  of  one  part  to  another  and 
to  the  whole,  especially  in  respect  to  size  and 
position ;  the  relative  dimensions  and  arrange- 
ment of  parts,  as  of  a  room  in  regard  to  its 
height,  width,  and  length ;  of  a  pavilion  in  re- 
gard to  the  whole  fa9ade ;  of  a  capital  in  regard 
to  the  shaft ;  of  an  entablature  in  regard  to  the 
column;  or  of  the  different  members  of  the 
entablature  in  regard  to  one  another.  Good 
proportion  in  a  design  depends  upon  the  relative 
importance  given  to  its  subdivisions,  or  the  de- 
gree of  subordination  of  its  parts,  not  only  in 
respect  to  dimensions,  but  in  respect  to  com- 
parative emphasis  of  architectural  treatment, 
according  to  the  just  value  of  each  in  the  gen- 
eral scheme,  and  upon  their  mutual  disposition, 
so  as  to  secure  harmony  and  balance  by  agi-ee- 
able  contrasts.     Thus,  in  the  proportions  of  the 
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classic  column  ami  its  entablature,  the  study  of 
successive  generations  of  great  artists  upon  the 
problem  finally  brought  the  Greek  orders  to  such 
perfection  of  proportion  that  they  constituted  a 
sensitive  organism,  which  could  not  be  varied 
in  any  essential  particular  without  a  shock  to 
the  whole  system. 

With  the  conviction  that  correct  proportion 
in  architecture,  as  in  music,  should  be  the  result 
of  some  scientific  method,  rather  than  of  artistic 
feeling  alone,  many  attempts  have  been  made  to 
discover  some  arithmetical  formula  or  geo- 
metrical figure  of  such  properties  that,  when 
applied  to  an  archite(;tural  composition,  the 
proper  relative  dimensions  of  its  parts,  and 
their  proper  harmonic  relations  to  the 
•whole,  might  be  determined  and  proved. 
Among  these  attempts,  those  of  Viollet-le- 
Duc  have  been  pursued  with  more  sympa- 
thy for  purely  artistic  conditions  than  the 
rest,  and  with  more  diligence  and  ingenu- 
ity. Like  Cresy  and  Hay,  he  based  his 
somewhat  em- 
pirical investi- 
gations on  a 
geometrical  fig- 
ure ;    and,    as- 


But  while  beauty,  in  line  and  mass,  may  some- 
times seem  to  be  curiously  confirmed  by  such 
tests  as  these,  it  may  be  doubtful  whether  it 
can  be  created  by  them  ;  for  elasticity,  life,  and 
freedom  seem  to  be  the  essential  qualities  of 
true  art.  —  Henry  Van  Brunt. 

PROPOSAL.  In  building,  the  ofier  made 
by  a  contractor  to  furnish  certain  material  and 
labour  at  a  certain  price. 

PROPTLJBA;  PROPTLAIA  (IlpoirvXcca ; 
also  occasionally  in  the  singular,  lipoirvXaiov ; 
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LJ_L 
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Burning  the 
triangle,  or  ver- 
tical pyramidal 
section,  to  be 
the  expression 
of  stability,  he 

persuaded  himself  that  in  the 
equilateral  triangle,  the  isosceles 
right-angled  triangle,  and  the  tri- 
angle of  which  the  base  has  4  parts 
and  the  vertical  2^  parts,  were 
concealed  the  tnie  generative  prin- 
ciples of  proportion.  In  hiil 
Entretiens  and  Dictionnaire  Rai- 
8onn4f  he  published  diagrams  show- 
ing the  application  of  these  figures 
to  various  monuments  of  Egypt, 
Greece,  Rome,  and  the  Middle 
Ages,  whose  proportions  had  long 
challenged  the  admiration  of  man- 
kind; taking  care,  however,  that  these  ap- 
plications should  not  be  made  in  a  spirit  so 
mathematical  and  uncompromising  as  to  prevent 
the  artistic  instinct  from  correcting  the  results 
in  certain  details,  especially  where  such  correc- 
tions were  obviously  needed,  in  view  of  the 
phenomena  of  perspective.  Thase  experiments 
exhibit  many  c*oincidences  so  remarkable,  as  to 
make  it  appear  that  the  dimensions  and  details 
of  each  of  these  monuments  have  indeed  certain 
mutual  harmonic  relations,  resulting  in  general 
harmonic  unity,  dependent  on  some  other  laws 
than  those  of  statics,  and  established  on  some 
definite  principles  which  had  protected  them 
from  the  aberrations  of  caprice,  taste,  or  accident. 
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I'KOPYLAIA  OF  ACROPOLIS  AT  ATHENS. 


The 


The  dotted  lines  show  steps  which  were  probably  absent  in  classical  times. 

path  through  the  middle  seems  to  have  been  kept  open  for  beasts  of  burden. 
The  three  columns  on  each  side  of  this  r»ath  are  Ionic :  all  the  rest  of  the  build- 
infc  is  Doric.    The  little  building  on  the  right  is  the  Ionic  temple  of  the  Wing- 


less Victory. 


strictly  the  space  before  the  gate).  The  name 
used  by  the  Greeks  to  designate  a  porch  or  en- 
trance of  architectural  importance  ;  such  as  the 
one  at  Corinth,  mentioned  by  Pausanias  (II.,  3), 
the  one  at  the  sanctuary  of  i£sculapius  at  £pi- 
daurus,  the  two  leading  into  the  sacred  precinct 
at  Eleusis.  By  ancient  writere,  the  name  is  ap- 
plied almost  exclusively  to  the  building  which 
marked  the  principal  entrance  to  the  Acropolis 
of  Athens.  It  was  a  structure  of  singidar  beauty 
and  originality,  built  of  Pentelic  marble  at  the 
time  of  Pericles,  from  the  designs  of  the  archi- 
tect Mnesicles.  It  was  begun  437  B.C.,  and 
was  provisionally  completed  five  years  later, 
although  the  original  intentions  of  its  architect 
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were  never  fully  carried  out.  Its  central  portion 
contained  the  portal  proper,  a  wall  pierced 
by  five  openings,  of  whidi  that  in  the  middle 
was  wide  enough  to  [>erinit  the  passage  of  chari- 
ots, the  others  being  for  pedestrians  only.  These 
openings  were  provided  with  gates.  Facing  the 
open  area  of  the  Acropolis,  to  the  eastward  of  this 
wall,  was  a  Doric  hexaetyle  portico  of  admirable 
proportions,  but  with  a  central  intercolumnia- 
tion,  which,  for  the  same  reason  as  the  middle 
doorway,  was  of  uniisnal  width.  To  the  west- 
ward of  the  wall  containing  the  gates,  an<l 
therefore  before,  or  outside  of  it,  was  a  covered 
hall,  walled  on  three  sides,  the  marble  roof  of 
which,  so  greatly  ndmired  by  Pausanius  (I.,  22), 
was  carried  by  six  Ionic  columns  of  great  beauty, 
arranged  in  two  rows,  between  which  ran  the 
roadway  leading  to  the  central  entrance.     The 


PROSCENIUM 
Tbe  chief  work  especially  devoted  to  the  build- 
ing is  Buhn's  Di(  i'ropslae.n  der  Akropolia  za 
Athea,  I8H2,  with  compleie  drawings  and  citation 
ii£  earlier  authorities.  Dr.  USrpteld's  wasierly 
discussion  of  the  original  plan  of  Muesictes,  and 
of  the  luodiGcations  wliicli  it  underwent  In  execu- 
tion, will  be  found  in  MittheUungen  der  deutechen 
arcttpologisehea  InstUula  zu  AChen  (ms.'i),  pp. 
3S-M  and  l;lt-lJ4.  Ills  nigument  is  given  in 
Miss  Harrison's  Ancient  Athrm,  and  in  Frazer's 
Paunanias,  Vol.  II.,  p.  250.  The  drawings  of  the 
Tropylaa  in  Penrose's  Principles  n/  Athenian  Ar- 
rhilrrtiire  are  of  great  accuracy.  An  excellent 
account  of  the  structure,  with  plans  and  elevations, 
may  be  found  in  Bauineislcr's  DenkmSltr  der  kla$- 
giKhen  Aiterlums,  pp.  1414-14^2. 

—  Frank  Miles  Day, 

PROPTIiON.  In  ancient  Egyptian  archi- 
tecture, a  monumeDtal  gateway,  preceding  tbe 
main  gateway  (see  Pylon)  to  a  temple  or  sacred 


PROrVLAIA  AT   ATHENS:    PEBSPRCTIVR  t^BCTION   SHOWIKO  NORTHBBK  HALF  RBSTORBD   (SBR  PlAN). 


western  front  of  this  hall  was  formed  by  a  por- 
tico similar  to  the  one  which  faced  eastward  on 
the  Acropolis.  To  the  north  and  south  of  this 
portico,  and  at  right  angles  with  it,  were  smaller 
porticoes,  of  three  columns  in  antis,  the  nortliem 
one  of  which  had  behind  it  a  nearly  square  cham- 
ber, which  was  probably  the  room  containing 
the  pictures  described  by  Pausanius  (I.,  22),  and 
now  frequently  called  the  phtakolkeke,  or  pic- 
ture gallery. 

This  building  belongs  to  the  highest  type  of 
Athenian  architecture.  In  ancient  times,  just 
as  to-day,  it  was  eateeme<l  a  work  of  equid  in- 
terest and  importance  with  the  Partlienon  itself. 
The  structure  seems  to  have  remainc<l  nearly  as 
Mnesiclea  left  it,  mitil  about  the  year  1656, 
when  an  explosion  of  gunpowder  caused  its  par- 
tial destruction.  Even  in  spite  of  such  an 
accident  and  the  suKseijitent  neglect  of  almost 
two  centuries,  the  greater  part  of  tbe  building 
is  stdl  standing. 


enclosure.  The  isolated  masses  of  masonry 
on  both  sides  of  the  passage  were  built  in  the 
Egyptian  manner,  with  battering  faces,  so  that 
the  whole  was  of  the  general  form  of  a  truncated 
pyramid,  the  whole  iieing  crowned  with  a  mas- 
sive cavetto  cornice  ;  or  in  some  cases,  the  gate- 
way was  flanked  by  two  solid  and  unpierced 
masses  of  buildings  of  that  form,  as  in  the 
pylon  itself.  These  stood  singly,  or  in  a  series 
of  several,  before  the  actual  entrance  or  pylon 
of  the  temple,  in  order  that  the  approach  should 
be  invested  with  dignity  and  ceremony. 

PROSCENIUM.  The  platform  or  lixjeion 
of  an  ancient  Greek  theatre,  upon  which  the 
actors  enacted  their  parts,  in  front  of  the  rear 
wall,  which  was  treated  likea  facade  forming  the 
backgrounil,  the  skene.  It  correspondi  with  the 
modern  stage  and  the  Roman  pulpit  iim.  In 
the  miHlem  theatre,  that  part  of  the  house 
which  lies  between  the  curtain  and  the  orchestra, 
including  generally  the  proscenium  arch. 
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PROBCENnTM  ARCH.  A.  In  a  theatre 
or  similar  building,  the  arch  above  the  opening 
in  the  proBcenium  wall,  at  the  front  of  the  stage. 
Id  the  Unit«iJ  States,  as  usually  constnx^teii,  the 
arch  is  a  relieving  arch  above  a  lintel  composed 
of  iron  beams  ;  hence,  — 

B.  The  imitation  arch  formed  by  means  of 
furring,  or  the  like,  beneath  such  a  lintel ;  the 
opening,  of  whatever  form,  which  allo*-s  the 
performance  to  be  seen  by  the  audience. 

PROSCBNIDM  BOX,      In   a   theatre,  or 
similar  building,  a  box  in  or  near  the  proscenium, 
as     distinguished     from 
those  more  removed  from 
the  stage. 

PBOSCBNinM 
^7AIiL.  In  a  theatre, 
or  similar  building,  the 
wait  separating  the  st^e 
and  the  auditorium ; 
usually  of  masonry  and 
very  solid.  It  is  iii  this 
wall  that  the  proscenium 
arch  is  opened. 

FROSTAS.  Anante- 
chamlier ;  a  vestibule ;  ac- 
cording to  Vitruvius,  the 
portion  of  the  front  of  a 
temple  included  between 
the  antie  or  parastades 
of  a  portico  in  antis. 

PB08TASIS.  That 
which  is  put  before  a 
plaix   to   conceal   it;   a 

PR08T00N.  Same 
as  Portiro. 

PROST'TI.B.       In 

Greek  architecture,  having  a  columnar  portico 
in  front,  and  not  on  the  sides  or  rear.  (See 
Amphiprostyle ;  Columnar  Architecture.) 

FROBTTIiOS.  A  prostyle  building  (Vitru- 
vius). 

PROTHEBIB.  In  church  biiildings  of  the 
Greek  Church,  a  Chapel  immediately  connected, 
generally  on  the  north  side  of  the  bema.  (Com- 
pare Pnrnbemn.) 

PROTHYRID  ;  PROTHTRIS.  Same  as 
Anci.n  (Vitruvius,  IV.,  6). 

PROTHTRON ;  PROTHTRUM.  In  Greek, 
something  l)efore  the  door.  It  is  stated  by 
Vitruvius  (VI.,  10)  that  the  Greeks  use-l  the 
term  for  a  vestibule,  but  the  Latin  writers  for 
a  railing,  or  perhaps  for  the  gate  itself,  like  the 
Greek  wont  AtdSvpa.  Commonly  used  in  the 
plural,  prothyra. 

PHOTO-DOHIC.  Of  a  style  apparently  in- 
troductory Ui  the  Doric  style ;  said  of  any 
building  or  feature  of  a  building  which  is  con- 
sidereal  to  have  contributed  nnything  toward  its 
evolution,  as  the  Pnito-Doric  columns  of  the 
tomb  at  Beni-Hassan  in  Egypt. 
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PSOUT 
PBOTO-IOinC.  Of  a  style  apparently  in- 
troductory to  the  Ionic  style  ;  said  of  any  build- 
ing or  feature  of  a  building  which  is  considered 
to  have  contributed  anything  tQward  its  evolu- 
tion, as  the  footings  of  tlie  columns  of  Nineveh 
in  relation  to  the  Ionic  base,  the  Assyrian  helii 
to  the  Ionic  volute,  the  characteristic  Oriental 
lintel  of  palm  timber  to  the  Greek  epistyle,  etc. 
The  capital  discovered  by  the  American  arclioe- 
ologists  at  AsHoa  in  Asia  Minor  is  an  excellent 
example  of  Proto-Ionic  style.  (See  Ionic ;  Gre- 
cian Architecture.) 


Tomb  wtTB  Ciii.t 


PROTRACTOR.  A  flat,  generally  semicir- 
cular, piece  of  metal,  paper,  cellu[<)i(|,  or  the  like, 
upon  whose  perimeter  are  marked  the  degrees  of 
the  circle,  for  use  in  laying  off  any  desired  angle  at 
any  given  point  in  a  drawing.  In  some  cases  a 
pivoted  arm isattached for nding the rcquiredline. 

PROOT,  SAMORIi ;  water  colour  painter ; 
b.  Sept.  17,  1783  (at  Plymouth,  England);  d. 
Feb.  10,  1832. 

He  assisted  John  Britton  (see  Britton,  John) 
in  his  topographical  work,  and  was  also  em- 
ployed by  the  publisher  Ackerman.  In  1818 
went  to  Normandy  and  began  the  water  colour 
drawings  of  picturesque  architecture  which  are 
well  known.  In  1824  he  visited  Venice  and 
afterward  Germany.  Among  his  published  vol- 
umes of  lithographed  drawings  of  architectural 
subjects  are  sketches  made  in  France  and  Ger- 
many (1833)  ;  sketchcfl  in  France,  Switzerland, 
and  Italy  (1830) ;  all  are  of  singidnr  fidelity  tft 
the  general  aspect  an<l  character  of  the  monu- 
ments represented,  although  the  appearance  of 
picturesque  nidencss  is  exaggerated. 

Redgrave,  Dktionaryof  ArtiaU. 


PROVES 

PROVES.     (See  Broebes.) 

PR7TANEIITM.  In  an  ancient  Greek  city, 
the  hall  in  which  the  magistrates  took  their 
meals  in  state  at  the  public  charge,  received 
foreign  embassies^  entertained  strangers  of  dis- 
tinction, honoured  citizens  of  high  public  merit, 
and  in  general  exercised  the  rites  of  oflicial  hos- 
pitality. It  was  consecrated  to  Vesta,  and  in 
her  honour  a  perpetual  fire  was  maintained  in 
it,  which,  in  the  colonies,  was  originally  brought 
from  the  famous  Prytaneium  of  Athens,  the 
mother  city.  —  H.  V.  B. 

PSEUDISODOMUM.  In  ancient  masonry, 
composed  of  layers  or  courses  alternately  thick 
and  thin  (Vitruvius,  II.,  8).     (See  Isodomum.) 

PSEUDOCLASSIC  ARCHITECTURE. 
That  phase  of  neoclassic  architecture  which 
marke(l  the  most  stilted  period  of  post  Renais- 
sance art,  when,  under  the  influence  of  Vitruvius' 
writings  and  those  of  his  modern  disciples,  the 


Pseudo-Dipteral  Temple  at  Sblinus,  Sicily:  5th  Century  b.c. 


PUEBLO  HOUSE 

width  of  an  intercolumniation  from  the  front 
wall,  or  being  actually  engaged  in  it. 

PTEROMa.  In  classic  architecture,  the 
passage  along  the  side  of  the  cella  of  a  temple 
or  other  building,  referring  generally  to  the 
space  behind  its  screen  of  columns,  or  pteron. 
In  modem  practice,  often  used  for  this  space 
on  the  front  and  rear  as  well  as  at  the  sides. 

PTERON.  In  classic  architecture,  that  which 
forms  a  side  or  flank,  as  the  row  of  columns 
along  the  side  of  a  temple,  or  the  side  wall 
itself 

PUDDLE  (n.).  Same  as  Puddling,  B. 
PXJDDLINO.  A,  The  act  of  filling  a  cav- 
ity with  clay  mixed  with  water,  with  or  with- 
out sand,  and  ramme<l  or  tamped  in  successive 
layers  to  a  certain  condition  of  solidity,  espe- 
cially to  prevent  the  infiltration  of  water,  as 
behind  sheet  piling  in  a  cofferdam,  against  the 
back  of  a  retaining  wall,  etc. 

B,  The  material 
used  in  such  opera- 
tions. 

P  U  D  SE  Y, 
HUGH;  bishop. 

He  was  Bishop 
of  Durham  from 
1153  to  1194,  and 
built  the  unique 
chapel  called  the 
Galilee  at  the  west- 
em  end  of  that 
cathedral,  an  inter- 
esting specimen  of 
late  Norman  archi- 
tecture, erected  for 
*  the  use  of  w^omen, 
who      had      been 


most 


formal  imitation  of  Roman  architecture 
prevailed,  and  it  was  the  aim  to  revive  the  whole 
art  of  Rome.     (See  Neoclassic  Architecture.) 

—  W.  P.  P.  L. 

PSEUDO-DIPTERAL.  In  classical  archi- 
tecture, having  an  arrangement  of  columns 
similar  to  dipteral,  but  with  the  essential  differ- 
ence of  the  omission  of  the  inner  row,  thus 
leaving  a  wide  passage  around  the  cella. 

PSEUDO-DIPTEROS.  A  pseudo^ipteral 
building  (Vitniviiis). 

PSEUDO-PERIPTERAL.  In  classic  archi- 
tecture, having  a  portico  in  front  or  with  porti- 
coes in  front  and  rear,  but  with  the  columns  on 
the  sides  engaged  hi  the  walls  instead  of  stand- 
ing free,  as,  in  the  case  of  Greek  temples,  that 
of  Olympian  Zeus  at  Girgenti,  niins  of  the 
anrient  Akragas,  or  the  nine-columned  edifice 
at  Paestum,  or,  in  the  cases  of  Roman  temples, 
that  of  Fortuna  Virilis  at  Rome,  or  of  the  Maison 
Carrie  at  Nimes. 

PSEUD 0-PR0ST7LE.  In  classic  archi- 
tecture, prostyle,  but  without  a  proper  pronaos, 
the  columns  of  the  portico  being  set  less  than  the 
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hitherto  excludedi  from  the  church.  It  was 
altered  in  the  eaify  English  and  perpendicular 
periods. 

PUEBLO.  In  Spanish,  a  town  or  village ; 
especially  in  the  United  States,  an  Indian  vil- 
lage (and  its  inhabitants)  of  the  Southwest, — 
Arizona  and  New  Mexico.  Village  Indians  have 
existed  in  many  parts  of  the  United  States ;  in- 
deed, except  that  their  communal  houses  were 
of  frailer  material,  and  perished  as  soon  as  tliey 
were  abandoned,  the  Indians  of  the  more  east- 
ern parts  of  the  country  and  of  the  northwest 
coast  were  as  completely  settled  in  communities 
as  those  of  the  so-called  Pueblos.  (See  the  fol- 
lowing titles.) 

PUEBLO  ARCHITECTURE.  That  of 
those  American  Indians  who  are  called  Pueblo 
Indians,  Pueblos,  or  Puebloans.  (See  Pueblo; 
Pueblo  House.) 

PUEBLO  HOUSE.  A  communal  dwelling 
of  the  village  Indians  called  Pueblos.  (See  Pu- 
eblo.) These  houses  were,  ami  still  are,  built 
of  stone,  adobe,  jacal,  etc.,  sometimes  on  the 
mesas,  or  tops  of  clifflike  hills ;  sometimes  in 
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clefts  or  hollows  of  the  cliff  face ;  sometimes  ex- 
cavated in  the  solid  material  of  the  clitf;  some- 
times on  a  plain  or  in  a  valley.  In  this  article 
it  is  proposed  to  treat  only  those  which  are 
built  independently  of  natural  aid,  reference 
being  made  under  Communal  Dwelling  to  other 
types. 

The  Pueblo  dwellings  consist  of  a  group  of 
flat-roofed  chambers  combined  in  a  single  struc- 
ture that  resembles  a  pile  of  receding  packing 
cases.  Several  of  these  piles,  with  spaces  and 
courts  between,  form  a  village.  These  villages 
were  not  absolutely  permanent,  but  were  fre- 
quently abandoned,  and  others  built  elsewhere, 
though  in  some  instances  the  same  site  has  been 
built  on  for  centuries.  Ruins  of  these  communal 
dwellings  extend  northward  in  an  ever  narrow- 
ing region  as  far  as  the  40th  parallel,  and  the 
known  area  dwindles  to  a  mere  point  along  Green 
River.  Southward  it  widens,  to  embrace  nearly 
the  whole  of  Arizona  and  New  Mexico,  and  scat- 
teringly  vanishes  in  the  uncertain  knowledge  we 
have  of  northern  Mexico.  Within  this  immense 
tract  permanent  communal  dwellings  were  built 
almost  everywhere,  on  plain  and  mountain  slope, 
in  valleys  and  canons,  and  even  in  the  bottom  of 
the  Grand  Canon  of  the  Colorado.  Single  houses 
are  common,  but  the  m^ority  are  buildings  of 
a  semifortress  type :  lower  stories  without  en- 
trance on  the  ground,  and  terraced  upper  stories 
reached  by  ladders  easily  removed.  There  was 
also,  sometimes,  a  defensive  wall.  Before  the 
acquisition  of  horse  and  gun,  assault  on  one  of 
these  strongholds  by  predatory  tribes  or  by  a 
neighbouring  community  was  difficult. 

The  inhabited  dwellings  of  to-day  consist,  as 
did  the  ruins,  of  numerous  rooms  built  in  juxta- 
position, or  superimposed,  the  upper  opening 
on  terraces  formed  by  the  roofs  of  those  below. 
Tliere  is  generally  no  prearranged  plan.  The 
beginning  is  in  one  or  two  single-room  struc- 
tures, to  which  others  are  added  as  required. 
This  seems  to  have  been  a  frequent  method, 
even  in  many  of  the  elaborate  buildings  of  the 
Mayas  and  the  Aztecs.  Formerly  the  ground- 
floor  rooms  in  Arizona  and  New  Mexico  were 
entered  only  by  a  hatchway  in  the  roof,  a 
metliod  still  in  vogue  at  Oraibe,  which,  with 
the  other  towns  of  the  Moki,  exhibits  the  near- 
est approach  to  pre-Columbian  conditions.  Fre- 
quently the  house  group  formed  a  barrier  around 
a  court  opening  to  southward,  the  rear  wall  in- 
surmountiible,  and  without  entrance,  the  houses 
being  terraced  down  inside  to  the  court,  and 
this  protecte^l  by  a  defensive  wail  or  a  line  of 
one-story  buildings.  Fortresses  of  this  kind  are 
seen  in  the  ruins  in  Chaco  Caiion,  in  northwest- 
em  New  Mexico,  and  at  other  places.  The 
court  was  always  a  feature,  and  is  so  still.  It 
generally  has  one  end  closed,  or  at  least  entered 
through  a  covered  way  or  passage  beneath  build- 
ings.    Where  adobe  was  not  used  the  building 

231 


PUEBLO  HOUSE 

material  was  stone  slabs,  usually  sandstone. 
The  arid  nature  of  the  country  not  only  com- 
pelled the  use  of  other  materials  than  wood,  but 
supplied  these  materials,  ready  to  hand  in  pro- 
fusion in  the  disintegrating  clifls  and  in  the 
enormous  reaches  of  argillaceous  soil. 

The  Moki,  in  building,  Axes  the  four  corneis 
by  placing  at  each  a  prayer  feather  under  a 
stone.  A  doorway  is  marked  by  placing  food 
on  each  side  of  it.  Other  ceremonies  are  per- 
formed before  the  dwelling  is  occupied.  The 
walls  are  of  the  usual  stone  slabs,  roughly 
squared,  and  raised  to  a  height  of  6  to  8  feet. 
They  are  generally  plastered  inside  and  out 
with  adobe  mortar,  and  the  inside  is  further 
finished  by  a  coat  of  whitewash.  This  wash 
is  sometimes  applied  outside  as  well.  At  the 
pueblo  of  Zuiii,  and  throughout  the  Rio  Grande 
valley,  adobe  is  largely  used  as  building  mate- 
rial, but  at  the  Moki  towns  the  material  is 
almost  exclusively  stone.  Doorways  were  orig- 
inally of  the  notched  variety  (see  Notchal 
Doorway,  under  Doorway),  where  they  opened 
on  a  roof,  and  there  were  hatchways  through 
the  roof,  as  mentioned ;  but  now,  in  Zuiii  and 
the  Rio  Grande  pueblos,  and  even  in  most  of  the 
Moki  towns,  there  are  commonly  entrances  on 
the  ground.  Formerly  blankets  or  curtains 
formed  the  only  doors,  but  now  there  are 
wooden  doors  hung  to  wooden  frames,  the  doors 
being  usually  merely  boards  roughly  nailed  to- 
gether. The  Moki  use  frequently  the  old 
wooden  latch  with  the  string  running  thiough 
a  hole  in  the  door.  On  one  side  of  the  frame 
an  opening  a  few  inches  square  is  left,  through 
which  the  door  may  be  securely  propped  inside, 
and  the  hole  then  plastered  up  till  the  return 
of  the  owner.  Frequently  the  sill  is  raised  a 
foot  or  more,  while  over  the  top  is  often  an 
open  transom,  probably  a  smoke  outlet.  Win- 
dows were  rectangular  openings,  barely  difl*er- 
entiated  from  doors.  No  glazed  windows 
existed  until  modem  times,  though  mica  and 
selenite  were  used  early  at  the  suggestion  of 
the  Spaniards,  but  only  to  a  very  limited  ex- 
tent. Small  windows  are  now  glazed  to  some 
extent  in  all  the  pueblos.  At  Zuni  there  are 
also  hatchways  in  the  roof  used  as  skylights. 
The  masonry  work  is  usually  done  by  women, 
though  the  stones  are  brought  by  the  men.  A 
woman  will  sometimes  work  singly  and  alone 
in  a  desultory  way  that  almost  escapes  observa- 
tion, as  no  tools  are  used.  Plumb  line,  level, 
and  square  were  apparently  not  known  to  abo- 
riginal America.  The  hand  was  the  trowel 
and  the  thumb  was  the  rule ;  yet  some  of  the 
angles  and  corners  are  quite  regular,  and  appear 
to  be  vertical. 

North  of  the  Maya  region  the  roof  was  always 
what  may  be  called  typical  American  construc- 
tion, because  it  was  used  in  principle  by  widely 
diflerent  tribes.      The  principle  was  simply  a 
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support  of  boughs  or  poles,  which  were  finally 
covered  with  earth.  In  the  Pueblo  construc- 
tion tree  trunks  without  bark  and  6  or  7  inches 
diameter  are  laid  across  the  tops  of  the  walls. 
Outer  ends  when  too  long  are  permitted  to  pro- 
ject beyond  the  waUs,  sometimes  being  finished 
into  a  kind  of  portico.  Smaller  poles  are  laid 
across  the  first,  somewhat  separated,  and  then 
comes  a  layer  of  slender  willows  or  reeds,  with 
next  a  layer  of  twigs  or  grass,  though  in  some 
old  buildings  the  grass  was  omitted.  In  one 
of  the  Chaco  ruins  thin,  narrow,  split  boards 
took  the  place  of  the  layer  of  small  poles.  On 
the  grass  layer  a  quantity  of  adobe  mortar  is 
spread,  and  then  earth  laid  on  and  trodden 
down.  The  final  finish  is  another  layer  of 
adobe  mortar.  Sufficient  slope  is  given  to  carry 
off  water,  but  not  enough  to  create  a  current 
that  would  injure  the  surface.  The  walls  are 
built  up  to  the  level  of  the  top  of  the  roof,  and 
frequently  somewhat  above  it,  and  a  coping  of 
thin  slabs  put  on  with  their  outer  edges  flush 
with  the  wall  face.  Through  this  parapet  out- 
lets are  made  for  the  rain,  and  drains  are  put 
in  to  carry  the  water  clear  of  the  walls.  In  the 
ordinary  storms  of  the  arid  region  these  roofs 
answer  well,  but  continued  wet  weather  satu- 
rates them  and  causes  dripping  inside.  Floors 
are  constructed  in  the  same  way,  the  floor  of 
one  chamber  being  the  roof  of  the  one  under  it. 
There  are  no  stairways  within,  all  mounting 
being  done  outside  by  ladders  and  by  steps 
built  on  end  projections  of  walls.  The  ladders 
are  easy  for  the  inhabitants,  who  go  up  and 
down,  even  with  a  load,  without  touching  the 
sides  or  the  rungs  with  their  hands,  and  the 
dogs  find  no  barrier  in  them,  running  over 
the  roofs  at  will.  The  original  ladder,  used 
also  by  other  tribes,  was  a  notched  log.  There 
was,  too,  another  form  made  of  a  Y-shaped 
tree  or  branch.  Present  ladders  are  similar  to 
our  ordinary  kind,  except  that  they  have  very 
long  ends  rising  above,  and  held  together  by 
crosspieces.  Floors  are  sometimes  paved  with 
irregular  slabs  of  sandstone,  and  this  feature 
has  been  noted  in  very  old  ruins.  When  of 
adobe  the  floor  is  kept  in  repair  by  occasional 
applications  of  very  thin  adobe  mortar,  but  moc- 
casined  feet  do  not  injure  it  much.  A  hole  is 
left  at  one  comer  or  one  side  of  the  chamber 
for  a  chimney,  which  is  a  modem  affair,  having 
been  unknown  before  the  appearance  of  the 
Spaniards.  The  chimney  top  is  stone,  adobe, 
or  broken  earthen  pots  placed  one  above  the 
other.  Within  there  is  a  hood  across  the 
comer  built  of  sticks  plastered  with  adobe, 
which  begins  about  4  feet  above  the  floor  where 
the  hearth  is  laid.  A  mat  of  reeds  or  a  slab 
of  sandstone  forms  the  covering  for  the  hatch- 
way, when  necessary,  and  in  cold  weather  a 
sheepskin  is  frequently  placed  over  the  top  of 
the  chimney  when  the  fire  has  died  out,  and 
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held  there  by  a  large  stone.  The  end  of  a  ter- 
race is  oflen  roofed  over,  forming  a  sort  of 
porch,  where  cooking  is  frequently  carried  on, 
a  fireplace  being  built  in  one  comer.  At  Zuni, 
the  dome-shaped  oven  in  use  is  often  built  on 
the  roof.  The  house  walls  vary  in  thickness 
from  16  to  22  inches,  but  some  of  the  old  walls 
were  much  thicker.  The  rooms  are  generally 
small,  some  used  for  baking  being  no  more  than 
7  X  10  feet;  12  x  14  feet  would  be  a  fair  av- 
erage. The  interior  height  is  barely  6  feet,  and 
often  less.  In  going  southward  rooms  increase 
in  size  and  in  height.  —  F.  S.  Dellekbaugh. 

FUOBT,  PIERRE ;  sculptor,  architect,  and 
painter;  b.  Oct.  31,  1622;  d.  Dec.  1,  1694. 

Puget  was  bom  at  Marseilles  (France).  He 
was  apprenticed  to  a  shipbuilder,  and  was  at 
first  employed  to  decorate  galleys.  He  came 
especially  under  the  influence  of  Pietro  da  Cor- 
tona  (see  Berretini),  Jean  Bologne  (see  Bologne), 
Algardi  (see  Algardi),  and  Bernini  (see  Bernini). 
In  1655-1657  he  made  the  famous  caryatids 
of  the  portal  of  the  Hotel  de  Ville  at  Toulon. 
In  1660  he  settled  in  Genoa,  where,  among  other 
works,  he  made  the  colossal  statues  of  S.  Sebas- 
tienand  S.  Ambrose  in  the  church  of  the  Carignan. 
His  practice  as  an  architect  was  considerable. 
About  1664  he  was  occupied  with  the  Arsenal, 
the  Halle  de  la  Poisaonnerie,  the  Chapelle  de 
V Hospice  de  la  Charit^y  and  the  Portail  des 
Chartreaux  at  Marseilles,  and  the  Hdtel  d^ Ai- 
guilles at  Aix,  and  with  the  decoration  of  galleys 
at  Toulon.  Some  of  these  decorations  of  ships  are 
in  the  Louvre.  He  is  best  known  as  a  sculptor 
of  full  statues  and  groups. 

Lagrange,  Pierre  Puget ;  Gonse,  Sculpture  Fran- 
qaise ;  Rioux-Maillon,  Pierre  Puget^  Decorateur. 

PUGOINO.  A.  Coarse  mortar,  or  similar 
material,  used  to  fill  the  spaces  between  beams, 
studs,  and  similar  places,  as  in  partitions  and 
floors,  intended  to  act  as  deafening. 

B.  The  operation  of  filling  with  clay  or 
puddle. 

PXJOIN,  AUOnSTTJS ;  architect  and  archso- 
ologist ;  b.  1762  (in  France) ;  d.  Dec.  18,  1832. 

Pugin  went  to  England  during  the  French 
Revolution.  He  was  educated  at  the  Royal 
Academy  and  began  to  exhibit  there  in  1799. 
He  was  employed  for  over  twenty  years  in  the 
office  of  John  Nash  (see  Nash,  J.).  For  Acker- 
man  the  publisher  he  illustrated  Microcosm  of 
London  (1808-1811),  Views  in  Islington  and 
PentonvUle  (1813),  etc.  He  published  Speci- 
mens  of  Gothic  Architecture :  selected  from 
Various  Ancient  Edifices  in  England  (Lon- 
don, 1821,  2  vols.  4to),  Examples  of  Gothic 
Architecture  (1831,  2  vols.  4to),  Gothic  Orna- 
ments (London,  1831,  1  vol.  folio);  with  John 
Britton  (see  Britton,  J.),  Illustrations  of  Pub- 
lic Buildings  in  London  (1825-1828,  2  vols. 
4to);  with  Le  Keux,  Specimens  of  the  Archie 
tectural  Antiquities  of  Normandy  (London^ 
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1827,  1  vol.  4to),  etc.     These  works  laid  the 
fuuiidation  for  much  that  has  been  acuomplisheil 
in  the  revival  of  the  Gothic'  style  in  England. 

Ferrey,  SecollcctioiiM  of  A.  X.  Welbg  Fvgin  and 
Augntlus Puffin ;  Kedgrave, Diclionarg  of  AHints. 

PtJOIN,  AUaUSTUS  ITORTHMORB 
WELBY;  architect  and  designer;  b.  1812; 
(1.  1852. 

He  was  taught  to  draw  by  his  father,  Augus- 
tus Pugin  (see  Fugin,  A.),  and  was,  like  him,  an 
enthuaiastic  admirer  of  mediffivai  art.  At  the 
age  of  fifteen  he  was  employed  to  make  designs 
fur  furniture  and  goldsmith's  work.  At  the  age 
of  twenty  he  took  up  the  study  of  architecture, 
and  interested  hiniKelf  in  stained  glass,  metal 
work,  embroidery,  and  the  like.  He  built  many 
Catholic  churches  and  tlic  cathedral  in  Saint 
George's  Fields,  Loudon.  At  Hamsgate,  Eng- 
land, he  built  much ;  and  he  worked  on  the 
houses  of  Parliament  under  Sir  Charles  Barry 
(see  Barry,  Sir  C).  He  published  Contrasts, 
a  Parallel  betuvoi  the  Xohle  Edifices  of  the 
Fourteenth  and  Fifteenth  Centuries  ««rf  the 
Present  Day  (1836,  1  vol.  4to);  The  I'resent 
State  of  Eccleaiaaticat  Areliitecture  in  Eng- 
land (1843,  1  vol.  8vo);  Design  for  Iron  and 
Brass  Work  m  (Ac  Style  of  the  XV.  and 
XVI.  Centuries  (1836,  1  vol.  4to);  Details 
of  Ancient  Timber  Houses  of  tlte  Fifteenth 
and  Sixteenth  Centuries  (1836,  1  vol.  4to); 
Tlie  True  Principles  of  Pointtd  or  Clirisiian 
Architecture  (18-11,  1  vol.  4to);  Glossary  of 
Ecdesiastical  Ornament  and  Costume  (1848, 
1  vol.  4to). 

Ferrey,  Becolteetions  of  A.  .V.  Welby  Pngin  ; 
Hedgrave,  Dictionary  nf  ArlUts;  Avery  Architec- 
tural Library  Calalugue. 

PUO  PILE.     (See  under  Pile.) 

PUIJi.  A  fixture  to  be  grasped  by  the 
band,  and  to  receive  the  fingers  in  opening  or 
shutting  a  door,  shutter,  or  drawer.  Generally 
used  ID  composition,  as  door  pull. 

PULLET,  lu  architectural  practice,  the 
simplest  form  of  wheel  with  a  grooved  or  hol- 
lowed surface ;  used  especially  to  receive  the 
cord  or  chain  which  supports  at  one  end  the 
counterpoise  of  a  vertically  sliding  sash,  and  is 
secured  at  the  other  end  to  the  sash  itself. 

PULLET  CASE.  (See  Ca«ed  Frame,  under 
Frame,  I.) 

PULLET  MORTICE;  BTILB.  (See  under 
Mortice;  Stile;  also  Cased  Frame,  uuder  Frame, 

I.) 

PULPIT.  A  stand,  espedally  an  enclosed 
stand,  prepared  for  a  speaker,  generally  limited 
t^  such  a  stand  in  or  attached  to  a  church.  The 
pulpit  is  especially  the  place  for  the  preacher  of 
the  sermon,  as  distinguished  from  the  officiant 
who  reads  the  Gospel  or  the  Epistle  (see  Ambo; 
Lectern ;  Reading  Desk). 

Pulpits  in  the  open  air  are  sometimes  built 
upon  the  church  wall,  as  in  the  famous  example 


of  the  cathedral  of  Prato  in  Tuscany,  the  beau- 
tiful design  of  Donatello,  and  sometimes  a 
separate  platform,  as  was  common  in  England 


Pulpit:  8.  Min:ati>,  kfar  FLoniwrR:  Inlay  ob- 
Black  and  White  Makdle;  Desioh  Pros* 
ABLY  OF  12th  Century, 

during  the  sixteenth  and  seventeenth  centuries. 
In  the  interior  of  a  church  the  pulpit  may  be 


on  one  side,  as  is  most  common  in  Boman 
Catholic  churches,  or  at  the  end  directly  oppo- 
site the  audience,  and  connected  in  some  way 


PULPIT 
with  the  reading  iJesk,  as  is  most  common  in 
Protestant  churclies.  In  tlie  former  case  tlie 
pulpit  IB  commonly  built  upon  one  of  the  pillars 
between  the  nave  and  the  north  aiele,  and  these 
are  often  of  extraordinary  richness  and  beauty, 
such  as  the  beautiful  inarhie  one  at  S.  Croce  in 
Florence,  and  the  riohly  carved  wooden  pulpits 
in  the  churches  of  Belgium.  When  such  pul- 
pits are  entirely  in<lependent  of  the  stnicture, 


PmiCHBON 
churches  and  some  others,  and  especially  in  the 
United  States  in  .receiit  times,  the  pulpit  is  a 
large  platform  with  a  solid  parapet  in  front, 
combined  with  a  reailing  desk  of  some  sort,  and 
is  occupied  by  the  clergyman  throughout  the 
service. 

PULVINAR;  PUI.VIHATI1,  -ED  (a^j.). 
Rounded  convexly,  as  a  Cushion,  or  as  in  Pillow 
Work. 

PUMP  (I.).  A 
mechanical  appliance 
for  lifting  liquids. 
For  raising  water  for 
purposes  of  water 
supply  to  buildings, 
many  diflerent  forms 
of  pumpa  are  in  use, 
such  as  ordinary 
suction,  hand  lift 
and  force  pumps, 
chain  pumps,  pumps 
driven     by     animal 


,  hot   i 


•  and 


and  stand  on  columns  as  at  Siena  cathedral, 

in  the  Pisa  baptistery,  or  S.  Lorenzo  at  Florence, 
they  may  be  still  more  rangnificent  in  design 
and  still  richer  in  sculpture.  The  pulpit  at  the 
end  of  the  church,  and  facing  the  audience  as 
they  are  seated,  is  often  in  Great  Britain,  until 
recent  times,  a  two-storied  structure,  the  lower 
story  being  occupied  as  reading  desk  and  the 
upper  as  the  pulpit  proper;  or  it  had  three 
Btoriee,  the  lowermost  story  being  occupied  by 
the  clerk,  the  second  as  a  reading  desk,  and  the 
third  as  the  pulpit  proper.     In  Congregational 


gas  pumps,  windmill 
and  steam  pumps, 
electric  pumps,  hy- 
ilraidic  rams,  water- 
wheels,  and  turbines. 
Steam  and  electric 
pumps  are  eitlier  of 
the  rotary  or  the 
plunger  type.  (For 
electric  pump,  see 
Electric  Appliances.) 
—  W.  P.  G. 

PUMP  (11.).  A 
large  timber  set  ver- 
tically under  the  wall 
or  pier  of  a  building 
which  is  to  be  lifted 
or  altered  in  its  lower 
parts.  (See  Shore; 
Shoring.) 

PUHF  ROOM. 
In  England,  in  con- 
nection with  a  min- 
eral spring,  a  room 

stoia;  c.  laro.  '»  ""^'"^  "'^  ^^f*" 

u.  pupil,.  are    dnmk;    it    is 

sometimes  an  open 
pavilion,  and  sometimes,  as  in  the  famous  ex- 
ample at  Bath,  an  assembly  room  of  a  more  or 
less  monumental  character.  (Compare  Kursaal.) 
PUNCHED  WORK.  Same  as  Pounced 
Work. 

PUNCHEON.  In  carpentiy,  a  short  piece 
of  timber,  especially ;  — 

A.  In  framing,  a  stud,  queen  poet,  or  the  like, 
and  which  is  unusually  short  for  its  thickness. 

B.  A  piece  of  split  timber,  as  a  slab  or  hewn 
plank  roughly  dressed  as  by  the  adze,  such  aa 
is  used  in  the  absence  of  sawed  boards. 


PULPIT  IS  FRAUEMKIBCHE,  NUKEMBERQ:    14th  Ckntubt. 


PUNTELLIS 

PUNTELLIS,  DB.     (See  Pont«llJ,  Baccio.) 

PURFLED.  Ornaineiited  with  a  fine  decora- 
tion like  lai^work  or  embroidery,  especially  ae 
applied  to  bgrders  or  margins.  Tlie  term  ie 
transferred  to  any  lacelike  effect  in  stone  or 
woodwork,  aa  io  tabemaeles  and  shrines,  treated 
profusely  with  miDiature  pinnacles,  tinials,  but- 
tresaea,  and  tracery. 

PURLIN.  Incarpentry,  a  horizontal  timber 
laid  across  the  principal  rafters  or  trusses  to 
support  the  jack  rafters. 

PUEIUIT  BRACE  and  other  compounds. 
(See  the  special  nouns.) 

PUSH  BUTTON.  (See  Electrical  AppU- 
ancee.) 


PcLPiT  OF  Oak:    F(>therinoay  Church,  Nobtr- 
AHPTONSUIBK;   a.d.  IHO. 

PUT  LOO.  In  scaffolding,  for  building 
walls  of  masoury,  one  of  the  horizontal  pieces  of 
tiuber  four  or  five  feet  long,  set  at  right  angles 
with  the  wall,  and  bearing  on  it  at  one  end, 
while  the  other  rests  upon  tlie  ledges  or  ledger- 
boards  which  form  part  of  the  upright  temporary 
framework  of  the  scaflbld  or  stage;  upon  the 
put  logs  are  laid  the  floor  planks  upon  which 
the  masons  work  until  they  have  carried  the 
wall  out  of  reach,  when  a  new  line  of  put  logs 
is  laid  at  a  higher  level.  (Called  also  put  lock.) 
—  H.  V.  B. 

PUT  LOG-  HOLB.  One  of  a  horizontal 
series  of  holes  left  by  the  masons  in  a  wall  to 
receive  the  wall  ends  of  put  logs.  These  holes 
are  supposed  to  be  filled  up  when  the  scaffolding 
is  removed;  but  in  many  brick  buildings  of  Italy 
they  remain  open,  and  their  dark  checker  adds 
to  the  picturesque  efiect  of  the  plain,  square 
cainpanili. 
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PUTTT.     A.    A  pliiBtic  composition  made 

of  whiting  and  linseed  oil,  sometimes  mixed  with 


a  small  amount  of  white  lead,  worked  together 
until  it  has  a  tough  pasty  consistency ;  in  this 
state  it  is  used  by  glaziers  in  setting  panes  of 
glass  in  the  frames  of  windows,  and  by  painters 


PUVIS  DE  CHAVANNBS 
in  flUitig  or  stopping  accideutal  holes  and  cracka 
in  woodwork  preliminary  to  painting  it.  It  has 
the  quality  of.growing  hard  by  exposure,  and  of 
not  shrinking.  A  composition  of  this  sort  is 
Bometimes  used  in  decoration  after  it  has  been 
fbnned  in  moulds  into  ornamental  shapes  -fit  to 


PYCNOSTYLE 
painter  and  decorator;  b.  Dec.  14,  1834;  d. 
Oct.  24,  1898, 

The  greater  part  of  his  education  aa  paintCT 
was  received  from  Henri  Seheffer,  a  brother  of 
Ary  Scheffer.  He  studied  for  brief  periods  with 
Delacroix  and  Thomas  Couture.  His  life  was 
[pied  with  a  series  of  mural  paintings,  the 
important  of  which  are  scenes  from  the 
life  of  S.  Genevieve  at  the  Pantheon  of  Paris, 
the  decorations  of  the  museum  at  Lyons,  of  the 
museum  of  Amiens,  of  the  Sorbonne  (Paris),  and 
of  the  Public  Library,  Boston. 

Gaul,  Puvig  dit  Chaeannes;  Vachon.  Pufi's  de 


be  glued  to  the  surface  of  wooden  panels  or 
friezes.  Such  decorationa  are  called  putty  or- 
uameut. 

B.  A  mixture  of  gypsum  and  lime,  used  for 
the  finishing  coat  of  fine  plastering.  Usually 
called  lime  putty  or  plaster  putty, 

POTIS  DB  CHAVAITNBB,  PIERBEI; 
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Charannes;     Buisson,    Puvig     de     Otavannea  f 
KunstchronSk  ;  ChronSque  dei  ArU. 

P7CHOSTTLB.  In  classical  architecture, 
according  to  the  Vitruvian  formulie,  having  an 
intercolumniation  less  than  that  usually  em- 
ployed, generally  equal  to  one  diameter  and  a  half 
of  the  columns.  (See  Columnar  Architecture.) 
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(Upp^r  fipire.)     The  tlirce  near  Gizeh.  seen  Caiiia  CesUua  out«Me  the  walla  of  Rome  and  cloae 

from  the  aoulhweHt.     Tlie  third  pyramid,  that  of  to  tlie  Porta  OatienaiB.  or  pate  which  leada  to  Oatia. 

Menkaura,  la  in  front  next  the  aecond  pyramid,  that  1'he  caain;;  ia  of  white  marble ;  the  maaa  of  the 

of  Schefren,  and  the  Great  Pyramid,  (hat  of  Clieopa  building  of  solid  ruhhie  masonr;  in  which   ia  re- 

or  Chufu,  is  the  rioht  distant  and  seems  the  lowest,  served  a  burial  chamber  once  richly  decorated. 

(Lower  figure.)     Th>t  which  marks  tlie  lomb  of  The  heiglit  is  given  as  118  feet. 


"^^v 


or 


k^^/C^' 


PYLON 
FTLON.  In  ancient  Egyptian  architecture, 
the  portal  of  a  temple.  Uharacteriatically,  it 
was  composed  of  two  lofty  wall  massea  built  in 
the  usual  maoDer  of  the  Egyptiaos,  with  batter- 
ing wall  surfaces  profusely  covered  with  counter- 
sunk bas-reliefa  and  hieroglyphics,  the  doorway 
being  a  lower  structure  between  these  two 
massea.     (See  Propylou.) 


PYRAMID 
have  gained  their  great  size  from  continual  en- 
larging and  recasing  during  a  long  reign ;  but 
tbia  is  improbable.  At  the  same  time  it  is  not 
clear  how  a  pyramid,  begun  on  a  great  scale 
during  the  authors  life,  could  have  been  finished 
in  case  of  his  early  death. 

The  pyramids  are  mainly  cairns,  i.e.  they  are 
solid  masses  of  stoue,  or  of  brick  masonry  ;  but 


Pyramid  :  Tomb  of  Caiub  Cestiuh 


establishment,  for  all  classes,  of  the  grotto  tomb 
during  the  Middle  Empire.  Even  at  a  still 
later  time  the  same  form  was  used  on  a  small 
scale  for  private  persons. 

The  roya]  pyramids  are  numerous ;  but  none 
have  been  made  the  subject  of  architectural 
study  except  the  larger,  which  are  also  the  more 
ancient  buildings.  That  of  Medum  (probably 
4000  B.C.)  seems  to  have  been  built  upon  and 
around  a  mastaba ;  but  it  was  sheathed  with 
masonry  and  brought  to  a  pyramidal  form.  The 
great  pyramids  of  Gizeh  have  been  supposed  to 


each  has  a  chamber  or  several  chambers  with 
long  p&saages  leading  to  them,  which  passages 
were  always  carefully  concealed ;  white  false 
paasages  ei^ist,  intended  to  deceive  plunderers. 
The  sarcophagus  of  a  king  was  placed  in  the 
tomb  chamber  before  this  was  built,  and  the 
superstructure  carried  on. 

The  great  pyramids  were  of  the  Kings  Khufii, 
Khafra,  and  Menkaura  (3969-3784  B.C. — 
Flinders  Petrie).  The  latest  very  large  one 
known  to  us  is  much  less  perfectly  preserved; 
it  is  near  the  Fayum  at  the  place  called  Illahun. 
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PYRAMIDION 

A  still  later  one,  built  by  Amenemhat  III.,  at 
Hawara  in  the  Fayum,  was  of  brick,  cased  with 
limestone ;  it  enclosed  a  tomb  chamber  hollowed 
in  a  single  block  of  quartzite  and  roofed  by  three 
blocks  of  the  same  material.  This  brings  the 
history  of  the  larger  pyramids  to  the  12th 
dynasty  and  about  2600  b.c.,  and  with  this  the 
now  ascertained  history  of  the  more  important 
royal  tombs  ceases. 

The  pyramid  form  was  used  for  tombal  stnic- 
tures  elsewhere  than  in  Egypt,  such  as  the  tomb 
of  Caius  Cestius  built  into  the  city  wall  of 
Rome.  In  modem  times  it  has  been  indicated 
in  tombs  built  against  the  walls  of  churches 
(but  see  Obelisk,  B.).  —  R.  S. 

P7RAMIDION.  A  small  pyramid,  espe- 
cially when  completing  a  larger  form,  as  the 
apex  of  an  obelisk ;  it  was  often  sheathed  with 
metal. 

PTTHIUS  ;  architect  and  sculptor. 

Vitruvius  mentions  Pythius  as  architect  of 

the  temple  of  Pallas  Athena  at  Priene  in  Ionia, 

built  about  329  B.C.,  and  as  one  of  the  architects 

and  sculptors  employed  on  the  Mausoleum  at 

Halicamassus  in  Caria,  begun  348  b.c.      He 

made    the    four-horse   chariot  with   attendant 

figures  which  crowned  the  Mausoleum. 

Vitruvius,  ed.  Marini ;  Brunn,  Oeschichte  der 
Oriechischen  Kunstler, 


QUAD.  In  the  University  of  Oxford,  a 
college  court ;  one  of  the  large  open  spaces  upon 
which  front  the  college  buildings,  which  enclose 
it  on  all  four  sides  with  usually  one  or  two  gate- 
ways of  entrance.  The  term  is  extended  to  the 
few  courts  which  are  not  completely  enclosed. 
The  term  hardly  extends  to  Cambridge,  in  which 
university  the  word  Court  is  used. 

Tom  Quad.  A  great  court  of  Christ  Church 
College  (which  see  under  College). 

QIJADRANGIiE.  A  rectangular  or  nearly 
rectangular  court,  usually  large  and  surrounded 
by  buildings  of  some  importance,  as  in  a  college, 
a  royal  palace,  or  governmental  building  (see 
the  abbreviated  form.  Quad). 

QUADRISi.  A  square  tile,  or  the  like;  a 
quarrel. 

QUADRIPARTrrB.  Made  up  of  four; 
fourfold.  Quadripartite  vaulting  is  the  com- 
monest form  of  groined  and  also  of  ribbed 
vaulting. 

QUANnmsS.     (See  Bill  of  Quantities.) 

QUARREL.  A  square  or  lozenge-shaped 
piece  of  material.  Especially  a  piece  of  glass 
of  such  a  shape,  set  diagonally,  as  in  a  latticed 
sash.  By  extension  the  opening  left  or  prepared 
for  such  a  square,  as  in  a  window. 

QUARREL  PANE.     (See  Quarrel.) 

QUARR7  (I.).     (See  Stone.) 

QUARR7  (II.).     Same  as  Quarrel. 
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QUATRBM]glRB  DB  QUINOY 

QUARR7  BED.  (See  under  Bed ;  see  also 
Masonry.) 

QUARR7-FACED.  Having  a  rough  face 
as  if  that  obtained  by  splitting  from  the  quarry ; 
said  of  stone. 

QUARTER.  In  British  usage,  same  as 
Stud. 

QUARTER  CUT.     Same  as  Quarter-sawed. 

QUARTERED.     (See  Quarter-sawed.) 

QUARTER  HOLLOW.  A  concave  mould- 
ing or  cavetto,  of  which  the  transverse  section 
is  an  arc  of  about  ninety  degrees ;  the  converse 
of  a  quarter  round  or  ovolo. 

QUARTER  PARTITION.  Same  as  Stud 
Partition  (which  see,  under  Partition ;  see  also 
Quarter). 

QUARTER  ROUND.  A  convex  moulding 
or  ovolo,  of  which  the  transverse  section  is  a 
quadrant,  or  approaches  a  quadrant ;  the  con- 
verse of  a  quarter  hollow  or  cavetto. 

QUARTERS.  Places  for  lodging  taken  col- 
lectively, or  any  one  such  place ;  especially :  — 

A.  One  of  soldiers  of  any  rank ;  more  often 
used  with  regard  to  commissioned  officers,  as  in 
such  phrases  as,  "  You  will  find  the  captain  in 
his  quarters." 

B.  The  cabins  of  the  negroes  on  a  Southern 
plantation  during  the  time  of  slavery,  and,  to  a 
certain  extent,  since  the  emancipation  of  the 
slaves,  the  term  being  applied  rather  to  the 
whole  colony  or  village  of  cabins  than  to  any 
house  or  number  of  houses  taken  separately. 
(See  Cabin.) 

QUARTER-SAWED.  In  lumber  working, 
sawed  into  quarters  longitudinally ;  —  said  of  a 
log  so  cut  in  preparation  for  the  subsequent 
making  of  boards  which  are  cut  at  45°  with  the 
first  cuts,  and  hence  more  or  less  parallel  with 
the  medullary  rays.  By  extension,  boards  cut 
in  such  a  manner  or  by  any  system  of  approxi- 
mately radial  cuts.  Boards  so  produced  have  a 
rich  grain,  especially  in  oak,  when  it  is  called 
the  silver  grain,  and  are  less  subject  to  shrinkage 
and  warping. 

QUARTZ.  Crystalline  silica.  A  hard, 
brittle  mineral  breaking  with  a  glasslike  frac- 
ture, and  usually  transparent  to  translucent,  and 
colourless,  or  of  a  white,  pink,  and  amethystine 
hue.  —  G.  P.  M. 

QUATREFOIL.     (See  Foil.) 

QUATREMERE  DE  QUINCT,  AN- 
TOINE  CHR7SOSTOME;  archaeologist  and 
writer  on  art :  b.  1755  (at  Paris);  d.  1850. 

In  1785  he  won  the  prize  of  the  Acad^mie 
dea  Inscriptions  et  BeUes-lettres  (Paris)  by 
an  essay  on  the  influence  of  Egyptian  upon 
Greek  art.  In  1791  he  was  elected  to  the 
AssembUe  legislative.  In  1824  he  was  made 
dramatic  censor  and  professor  of  archseology  at 
the  Cabinet  des  Antiquity  of  the  Bibliothfeque 
Nationale  (Paris).  He  published  many  works 
on  archseology  and  art.     Among  the  most  im- 
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QUATTRO  CENTO 

portant  are  Canova  et  ses  Ouvrciges,  etc.  (Paris, 
1834,  8vo) ;  De  F Architecture  Egyptienne  con- 
sider^ dans  son  origine  .  .  .  et  compar^e  sous 
les  m^mes  rapports  d  V Architecture  Ghrecque 
(Paris,  1803,  4to) ;  Dictionnaire  historique 
iV Architecture^  etc.,  at  first  forming  part  of 
the  EncydopMie  M^thodique^  and  published 
separately  in  1832  (2  vols.  4to) ;  Histoire  de 
la  vie  et  des  ouvrages  des  plus  cel^bres  archi- 
tectes,  ou  I' Art  de  la  Sculpture  antique  con- 
sidM  sou^  un  notiveau  point  de  vue  (Paris, 
1815,  folio) ;  Restitution  des  deux  frontons 
du  temple  de  Minerve  d  Ath^nes  (Paris,  1825, 
folio). 

Larousse,  Dictionnaire;  Vapereau,  Diction- 
naire des  Literatures;  British  Museum,  Cata- 
logue of  Printed  Books. 

QUATTRO  CENTO.  In  Italian,  the  fifteenth 
century,  or,  more  strictly,  the  years  which  have 
fourteen  in  their  number,  viz.  from  1400  to 
1499.     (See  Cinque  Cento.) 

QUAY.  A.  The  marginal  space  around  or 
along  the  water  front  of  a  dock  or  still  harbour, 
a  river  landing,  a  canal,  or  the  like,  and  gener- 
ally supported  by  retaining  walls,  paved,  lighted, 
drained,  and  used  for  the  loading,  unloading, 
storage,  and  shipment  of  merchandise.  The 
quay  of  an  important  port  generally  requires 
a  large  equipment  of  machines  for  unloading 
and  handling  cargo,  storehouses  for  its  care, 
and  generally  a  system  of  railway  tracks  for 
the  prompt  reshipment  of  inland  freights. 

In  New  York  the  quays  are  largely  replaced 
by  piers  covered  with  sheds,  for  the  receipt  and 
temporary  storage  of  goods,  warehouses  for  local 
freights  being  built  off  the  immediate  water 
front. 

Quay  walls,  which  must  resist  the  pressure 
of  the  earth  behind  them,  and  of  the  weight  of 
structures  and  goods  upon  them,  vary  with  the 
conditions  of  each  case.  (See  Foundation ;  Re- 
taining Wall.) 

B.  A  permanent  landing  place  or  landing 
stage  of  any  sort,  as  at  the  side  of  the  tracks 
at  a  railway  station.  —  W.  R.  Hutton. 

QUEBN.     (See  Slate.) 

QUEBN  ANNE  ARCHITECTURE.  The 
architecture  existing  in  England  during  the 
short  reign  of  Anne,  1702  to  1714.  The  more 
important  structures  of  the  reign  were  gener- 
ally the  completion  of  designs  fixed  in  all  of 
their  parts  before  her  accession,  and  but  little 
that  was  monumental  was  begun  in  her  time. 
Wren's  work  upon  Greenwich  Hospital  and 
Hampton  Court  was  still  going  on,  and  he  built 
many  churches  in  London  and  elsewhere,  of 
which  S.  Bride's,  Fleet  Street,  is  a  good  ex- 
ample. The  most  elaborate  single  building 
begun  in  Anne's  reign  was  Blenheim,  the  pal- 
ace by  Sir  John  Vanbrugh,  built  by  the  nation 
for  the  Duke  of  Marlborough.  The  buildings 
which  are  especially  associated  with  the  style 
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are  the  minor  country  houses  and  many  housea 
in  the  suburbs  of  London,  built  frequently  of 
red  brick,  and  characterized  by  sculpture  in  re- 
lief, moulded  or  carved  in  the  same  material. 
A  certain  picturesqueness  of  treatment,  like  a 
revival  of  Elizabethan,  or  even  of  mediaeval 
styles,  in  mass,  in  sky  line,  and  in  such  details 
as  chimneys,  gables,  and  dormer  windows,  is 
noticeable  in  these ;  and,  although  all  is  on  the 
same  moderate  scale,  and  nothing  is  very  mas- 
sive or  imposing,  the  style  has  considerable  at- 
traction when  applied  to  dwelling  houses.  It 
was  this  character  of  the  buildings  of  Anne's 
reign  which  caused  their  acceptance  by  some 
architects  of  the  years  from  1865  to  1885,  in 
England,  as  types  for  modem  designing,  and 
country  houses  of  this  character  were  built  in 
considerable  numbers.  A  feeble  imitation  of 
these  modem  buildings  was  also  attempted  in 
the  United  States,  but  usually  on  a  very  small 
scale,  and  with  such  inappropriate  materials  as 
those  used  in  the  ordinary  frame  constmctions. 

—  R.  S. 
QUEEN  CLOSER.     (See  Closer.) 
QX7ERCIA,     GIACOldO     DELLA.       (See 
Giacomo  Delia  Querela.) 

QXJESEVEAU.  •   (See  Coysevox.) 
QUESNEL,    FRANCIS;    architect    and 
painter. 

With  Claude  de  Chastillon  he  made  the  plans 
of  the  hospital  of  S.  Louis  (Paris),  which  was 
built  in  1607.  Quesnel  was  the  author  of  the 
first  geometrical  plan  of  the  city  of  Paris. 

Bauchal,  Dictionnaire. 

QUESNOT.     (See  Duquesnoy.) 

QUINCUNX.  An  arrangement  of  five  points^ 
four  of  them  being  at  the  comers  of  a  square, 
and  the  fifth  in  the  centre.  A  quincunxial  ar- 
rangement is  a  series  of  quincunxes  forming 
collectively  equally  spaced  points  at  the  inter- 
sections of  crossing  diagonal  lines,  used  espe- 
cially in  tree  planting  and  gardening. 

QUINTEFOIL.  Same  as  Cinquefoil.  (See 
Foil.) 

QUIRK.  A.  A  piece  taken  out  or  set  aside 
for  some  specific  purpose,  especially  from  one 
comer  of  a  room  or  plot  of  ground.  In  some 
old  English  houses,  and  in  the  Hotel  de  Cluny, 
an  enclosed  vestibule  projecting  into  the  room, 
allowing  of  passage  between  two  other  rooms 
by  cutting  off  a  comer. 

B.  In  English  provincial  use,  a  quarrel  or 
lozenge  of  glass. 

C.  A  groove  in  a  group  of  mouldings,  as  on 
either  side  of  a  countersunk  or  flush  bead  in 
matched  and  beaded  sheathing,  or  in  a  beaded 
angle  or  arris.  (See  also  Quirk  Moulding,  un- 
der Moulding.) 

QUOIN.  A.  One  stone  helping  to  form  the 
comer  of  a  wall  of  masonry,  especially  when  ac- 
centuated by  a  difference  in  the  suriace  treat- 
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RABBBT 
ment  of  tbe  stones  forming  the  corner  fromth&t 
«f  the  rest  of  the  wall  mass ;  one  of  the  stones 
forming  such  a  comer. 

B.  A  wedge  to  support  ami  steady  a  stone ; 
a  pinner. 

Rustic '  Quola.  A  quoin  or  corner  treated 
with  sunk  joints,  the  face  of  the  quoins  being 
generally  roughened,  and  raised  above  the  gen- 


eral surface  of  the  masonry  bo  as  to  form  a  coi 
trast  with  it  and  give  an  appearance  of  more  < 
less  rugged  strength  to  the  angles,  corners,  c 
reveals  so  treated. 


A  continuous  small  recess,  gener- 
ally understood  as  having  a  right  angle  included 
between  its  sides,  especially  one  whose  eiiles 
enclose  a  relatively  restricted  area  ;  one  formed 
by  two  planes  very  narrow  as  compared  with 
their  length,  such  as  the  small  recess  on  a  door 
frame,  into  which  the  edge  of  a  door  is  made  to 
fit,  the  recess  of  a  brick  jamb  to  receive  a 
window  frame,  and  the  like. 

RABE,  MAKTIN  FRTBDRICH  ;  architect; 
b.  1775;  d.  1856  (at  Berlin). 

From  1801  to  1804  he  was  employetl  on  the 
Schloss  at  Weimar  (Germany).  In  1810  he 
was  appointed  professor  at  the  Academy  of 
Architecture  in  Berlin,  and  from  1829  to  1842 
was  architect  of  the  Schloss  in  Berlin. 

Bormann,  Denkmaler  von  Berlin, 

RACQUET  COUHT.  A  court  or  area  in 
which  the  game  of  racquet  or  racquets  is  played ; 
also  written  raquet  and  racket.  (Compare 
Tennis  Court,  Fives  Court.) 

RAD  AND  DAR  In  England,  a  coarw 
substitute  for  brick  nogging  between  the  studs 
or  quarters  of  partitions ;  formed  of  clay  and 
chopped  straw  tilled  in  upon  a  rough  lathing. 
Also  called  rab  and  dab. 

RADIATINO  FRINCWLB.  In  planning, 
a  system  used  especially  in  prisons,  aud,  some- 
SSI 


RAFTER 
times,  to  a  certain  extent  iu  hospitals,  in  which, 
from   a   central  guard  room  or  administration 
building,  galleries  radiate  iu  four  or  more  direc- 
tions.    (See  Panopticon  ;  Prison.) 

RADt7ZJ>HE  (RAOTHj)  ;  abbots  and  archi- 
tects. 

The  name  of  several  abbots  of  the  monasteij 
of  Mont  SaintMichel  (France).  Radulphe  (I.) 
built  four  pillars  and  tbe  base  of  the  tower, 
between  10-18  and  1060.  Radulphe  (II.)  built 
three  bays  of  the  nave'  and  the  porch,  between 
1 160  and  1 184.  Radulphe  (III.)  (d.  March  18, 
1218),  continued  the  Merveille  about  1212. 

H^richer-Bouet,  Mont  Saint-Micfiel. 

RAFFAELLO  DA  MONTELITPO  ;  sculp- 
tor; b.  1505;  d.  1557. 

A  fragment  of  Montelupo's  Autobiography  is 
published  by  Gaye  (o|>.  cit,  Vol.  IU.,  581),  and 
translated  by  Perkins  {Tuscan  Sculptors,  VoL 
II.,  p.  72).  MonteluiK)  is  best  known  as  one 
of  the  chief  assistants  of  Michelangelo  Buonar- 
roti (see  Buonarroti).  He  made,  under  hia 
direction,  the  statue  of  S.  Damiano  in  the  new 
sacristy  of  S.  Lorenzo  in  Florence  (for  the 
statue  of  S.  Cosmo,  see  Giovanni  Montorsoli). 
Feb.  27,  1542,  he  contracted  to  finish  three 
statues  for  the  tomb  of  Julius  II.,  by  Michel- 
angelo. He  matle  several  bas-reliefs  for  the 
Casa  Santa  at  Loreto.  MontetuiK)  assisted 
Bandinelli  in  the  completion  of  the  tomb  of 
Leo  X.,  at  the  church  of  S.  Maria  Sopra 
Minerva  in  Rome,  and  <lesigned  the  monument 
of  Baldassare  Turini  at  the  cathedral  of  Pescia, 
He  assisted  in  defending  the  Caatello  di  S. 
Angelo  during  the  siege  of  Rome  in  1527.  He 
died  at  Orvieto  while  assisting  Sanmicheli  (see 
Sanmicheli,  M.),  and  Simone  and  Francesco 
Mosca  in  the  construction  of  the  altar  of  the 
Magi  iu  the  cathedral. 

MUiiU,  ItrnaUmncf  ;  Vaaari,  Milanesi  ed. ; 
Perkins,  Tusrnn  Sculplon  ;  Gaye,  Carteggio  ; 
Fumi,  //  Duomo  di  OrvlHo. 

RAFTER.  A  roof  beam ;  one  of  those 
which  are  set  sloping,  the  lower  end  bearing  ou 
the  wall  plate,  the  upper  end  on  the  ridge  piece 
or  its  equivalent. 

Angle  Rafter.  In  English  usage,  strictly  the 
principal  ratler  under  the  hip  rafter  ;  it  carries 
the  purlins,  on  which  rest  the  jack  rafters  and 
hips. 

More  commonly,  in  the  United  States,  any 
rafter  at  the  angle  of  a  roof,  whether  principal 
or  secondary.. 

AuziUaiT  Rafter.  In  a  truss,  a  rafter  used 
to  stiffen  the  principal  rafter  as  hy  doubling  it, 
or,  as  in  a  queen  post  truss,  to  go  from  the  tie 
beam  to  the  queen  post,  thus  doubling  the 
sloping  chord  of  the  truss  in  that  place. 

Binding  Rafter.  A  timber  to  support  rafters 
at  a  point  between  the  plate  and  the  ridge.  It 
may  be  a  purlin. 


RAFTER  PLATE 

Common  Rafter.  A  rafter  to  which  the 
roof  sheathing  is  nailed,  as  distinguished  from 
the  main  rafters  or  truss  rafters,  and  from  hip, 
valley,  and  other  special  rafters.  In  trussed 
roofs  they  are  ordinarily  carried  by  the  purlins, 
and  spaced  16,  20,  or  24  inches  on  centres ; 
their  scantling  varies  greatly  according  to  the 
character  of  the  roof. 

Compass  Rafter.  In  an  ornamental  roof 
truss,  or  the  framing  of  a  gable,  a  rafter  cut  to 
a  curve,  either  at  both  edges  (inner  and  outer) 
or  on  the  inside  only. 

Crook  Rafter.     Same  as  Knee  Rafter. 

Cashion  Rafter.     Same  as  Auxiliary  Rafter. 

Jack  Rafter.  One  reaching  from  the  angle 
rafter  to  the  riflge,  and  therefore  short. 

Knee  Rafter.  One  taking  the  place  of  a 
Knee,  i.e,  of  a  brace  fitted  into  the  angle 
between  a  principal  rafter  and  the  tie  beam  or 
collar  beam. 

Kneeling  Rafter.     Same  as  Knee  Rafter. 

Principal  Rafter.  The  diagonal  member  of 
a  roof  truss  or  principal. 

RAFTER  PLATE.     (See  Plate.) 

RAG  WORK.  Rough  masonry  built  with 
undressed  flags  or  flat  stones. 

RAIL.  In  carpentry,  any  horizontal  member 
mortisetl  or  otherwise  secured  between  or  upon 
two  posts,  forming  a  frame  or  panel,  as,  first, 
in  fencing,  whether  the  closure  is  made  by  sev- 
eral parallel  rails  or  by  only  two  to  give  nailing 
to  palings ;  second,  as  a  coping  to  a  balustrade, 
when  it  is  called  a  hand  rail ;  third,  in  panelling, 
doors,  and  the  like,  being  the  horizontal  member 
of  the  frame  in  which  the  panels  are  set,  the 
vertical  members  being  the  stiles.  The  rails  of 
massive  stone,  elaborately  sculptured,  which  form 
the  ceremonial  enclosures  of  ancient  Buddhist 
topes,  temples,  etc.,  in  India,  are  among  the 
most  characteristic  and  important  features  of 
Buddhist  architecture. 

Clamp  Rail.  In  carpenter  work,  a  piece  re- 
ceiving the  ends  of  a  number  of  boards  in  a 
piece  of  ceiling,  a  platform,  trapdoor,  or  the  like. 
The  clamp  usually  has  a  groove  run  along  the 
edge  into  which  the  ends  of  the  boards  fit  with 
tongues  or  tenons.  In  the  United  States,  called 
more  often  Cleat  or  Batten. 

Frieze  Rail.  In  a  framed  door  or  the  like, 
that  next  below  a  frieze  panel. 

Hanging  Rail.  In  a  door,  window  sash,  or 
shutter,  hung  with  hinges  at  the  top  or  bottom, 
that  rail  to  which  the  hinges  are  attached.  (See 
Hanging  Stile,  under  Stile.) 

Lock  RaiL  In  a  framed  door,  that  rail  which 
com^s  nearest  to  the  place  for  the  lock,  and, 
therefore,  generally  about  three  feet  from  the 
ground. 

Meeting  Rail.     (See  under  M.) 

RAILING.  Primarily,  any  structure  or 
member  composed  mainly  of  rails ;  in  common 
use,  a  parapet,  enclosure  or  the  like  made  with 
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slender  bars  and  of  no  great  size.  Such  a  para- 
pet, whether  consisting  of  balusters  (see  Balus- 
ter) or  of  a  trellis  of  wire  or  laths,  or  of  iron  bars 
equal  or  nearly  so  in  thickness,  or  parallel  or 
nearly  so,  is  called  a  railing,  but  the  term  does 
not  commonly  include  balustrades  or  the  like  of 
stone. 

RAILWA7  BUILDING.  Any  structure 
especially  prepared  for  the  business  of  a  railroad 
or  railway ;  especially  such  a  building  as  is  of 
peculiar  fashion  and  construction,  as  fit  for  that 
service  only,  or  chiefly.  (See  Baggage  Room ; 
D^pot ;  Engine  House ;  Round  House ;  Station ; 
Waiting  Room.)  Freight  sheds  and  car  sheds 
are  not  peculiar  in  design. 

In  addition  to  these  the  central  offices  of  rail- 
roads require  a  great  number  of  rooms,  which 
are  contained  in  very  large  and  costly  buildings ; 
but  these  differ  in  no  important  respect  from 
other  large  office  buildings.  There  are,  in  some 
cities,  hotels  combined  with  terminal  stations, 
but  these,  also,  are  merely  ordinary  hotels  built 
between  the  car  sheds  and  the  street. 

RAIMOND  (RAIMONDUS) ;  architect. 

Raimond,  maltre  (TcBuvre  of  Carcassonne 
(France),  planned  the  cathedral  of  Lugo 
(SpainJ,  and  commenced  its  construction  in 
1169. 

Bauchal,  Dictionnaire. 

RAINALDI,  CARLO;  architect;  b.  1611; 
d.  1691. 

Carlo  was  a  son  of  Girolamo  Rainaldi  (see 
Rainaldi,  G).  He  was  the  leading  architect  of 
the  great  church  of  S.  Agnese,  in  the  Piazza 
Navona,  Rome.  One  of  his  best  buildings,  and 
a  fine  example  of  the  baroque  style,  is  the  church 
of  S.  Maria,  in  Campitelli  (1665).  He  also 
built  the  fa<,'ade  of  the  church  of  S.  Andrea 
delle  Valle  (see  Pietro  Paolo  Olivieri),  and  the 
twin  churches  of  S.  Maria  de'  Miracoli  and  S. 
Maria  di  Monte  Santo,  in  the  Piazza  del  Po- 
polo  (about  1662).  All  the  works  mentioned 
are  in  Rome. 

Gurlitt,  Geschichte  des  Barockstiles  in  Italien; 
Ebe,  Spat-Renaissance;  Strack,  Baudenkmdler 
Boms. 

RAINALDI,  GIROLAMO;  architect;  b. 
1570 ;  d.  1655. 

A  pupil  of  Domenico  Fontana  (see  Fontana, 
D).  He  was  much  employed  as  engineer,  espe- 
cially in  laying  out  the  harbour  of  Fano  (Italy). 
About  1623  he  built  the  church  of  S.  Luca  at 
Bologna.  Rainaldi  was  one  of  the  many  ar- 
chitects called  upon  to  make  designs  for  the 
fa(^e  of  the  church  of  S.  Petronio  (Bologna). 
He  was  also  employed  by  the  Famese  and  Este 
families,  at  Parma,  Mo<lena,  and  Piacenza.  He 
returned  to  Rome  in  1650,  and  built  the  Pa- 
lazzo Pamfili,  in  the  Piazza  Navona. 

Gurlitt,  Oeschichte  des  Barockstiles  in  Italien; 
Ebe,  Spdt-Benaissance, 
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RAmALDUB  ;  architect. 

One  of  the  architects  of  the  cathedral  of 
Pisa :  the  fa.-a(ie  finished  about  1 100. 

RACBTBRinS  (RANnCIUB)  ;  architect. 

He  maile  the  central  window  of  S.  Sil- 
vestro  in  Capite,  Rome.  Works  of  his  sons 
Nicolaiis  and  Petru»  are  dated  1143  and 
1160. 

RAIBBR.     Same  &b  Riser. 

RAISma.  A.  In  the  teehnical  aenae,  the 
process  of  lifting  a  buihling,  or  part  of  a  build- 
ing, by  means  of  screws,  the  hydraulic  presa, 
or  other  mechanical  apjiliances.  The  subject 
is  treated  at  length  uniier  Shoring. 


RAUP 

HAM.  A.  A  large  weight  for  driving  piles, 
and  the  like. 

3.  A  machine  for  raising  water.  (See  Hy- 
draulic Ram,  below.) 

Hydiaullo  Ram.  A  mechanical  device, 
operating  automatically,  for  raising  a  small 
quantity  of  water  by  utilizing  the  foree  ob- 
tained by  the  fall  of  a  large  body  of  water, 
the  height  to  which  the  water  is  raised  being 
often  many  times  greater  than  the  fall.  The 
water  lifted  may  be  either  from  the  same  source 
which  fumisbea  the  power  operating  the  ma- 
chine, or  from  a  different  source,  and  the  ram 
is  called  either  siogle  or  double-acting.     The 


B.    Same  aa  Rearing. 

RAI8INO  FQiCEI.     In  carpentry,  a  piece 

of  timber  like  a  wall  plate.     (See  Bolster.) 

HAKE.  Inclination  or  slope,  as  of  a  roof  or 
of  a  ftijrht  of  steps  in  a  staircase.  (See  Pitch.) 
RAKTI;  RAXB  OUT  (v.  t.).  In  masonry 
work  to  remove,  aa  by  scniping,  the  mortar  joints 
at  the  face  of  the  work  to  a  slight  depth,  in  or- 
der that  they  may  be  finished  by  pointing.  In 
masonry  intended  to  receive  very  heavy  press- 
ure, such  mking  is  done  during,  or  immedi- 
ately after,  the  completion  of  the  wall  or  pier, 
in  order  to  relieve  the  outer  edges  of  the  sb)ne8 
or  bricks  from  the  subsequent  strains  which 
might  otherwise  cause  the  material  to  spall  at 
the  &ce.     (See  Point) 
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raising  power  is  given  by  the  elastic  reaction 
of  a  confined  volume  of  lur,  which  is  compressed 
by  the  falling  water. 

RAUE8SE17M.  A  group  of  buildings  in 
Egypt,  among  the  ruins  of  Thebes,  believed  to 
serve  as  a  memorial  to  Ramses  (Ramesea)  II., 
and  including  an  enormous  gateway  with  pylons, 
two  great  courts  surrounded  by  colonnades,  and 
one  large  hypoatyle  hall,  with  many  smaller 
though  still  imjwrtjint  rooms. 

RAMP.  An  inclined  plane,  as  of  a  floor  rising 
from  a  lower  to  a  higher  level,  taking  the  plaee  of 
steps  ;  specifically,  a  concave  connecting  sweep  in 
a  vertical  plane,  as  on  a  coping  or  hand  rail,  where 
it  turns  from  a  sloping  to  a  horizontal  direction, 
or  rises  from  one  level  to  a  higher  level. 
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A  wall  of  defence.  In  an- 
cient and  mediaeval  fortification,  a  wall  of 
masonry,  thick  and  solid  enough  to  resist  the 
ram  or  the  pick  for  a  long  time,  and  to  affonl  a 
broad  platform  on  the  top  for  the  defenders; 
and  high  enough  to  give  these  a  great  advan- 
tage over  the  assailants;  (see  Battlement; 
Hoard;  Machicolation;  Parapet).  In  modern 
fortification,  a  bank  of  earth,  showing  grassed 
slopes  to  the  assailant,  but  often  faced  with 
masonry  below.  The  top  of  the  rampart  is 
always  faced  with  a  parapet,  which,  in  this 
sense,  was  crenelated  before  the  use  of  gun- 
powder, then  broken  by  embrasures,  and  finally 
left  with  a  uniform  horizontal  top. 

RANCH;  RANCHE  (from  the  Spanish 
Rancho).  In  the  western  United  States,  a 
tract  of  grazing  land,  including  also  the  house 
upon  it ;  also  an  ordinary  farm  not  devoted  to 
stock  raising.  The  forms  rancho  and  ran- 
cheria  have  also  been  used.  —  F.  S.  D. 

RANCHERIA.  A  collection  of  herdsmen's 
huts  or  an  Indian  village  of  a  temporary  nature 
in  the  southwestern  United  States  and  Spanish 
America;  not  applied  to  stone  or  adobe  struc- 
tures of  the  Pueblo  type,  but  to  clusters  of 
frailer  shelters  like  those  of  the  Gila  Pimas. 
The  term  "  rancho  "  had  a  similar  application. 
{See  Ranch.)  —  F.  S.  D. 

RANCHO.     (See  Ranch ;  Rancheria.) 

RANCONVAL  or  RANGUEVAUX,  JB- 
HAN;  architect. 

A  son  or  pupil  of  Henri  Ranconval,  maltre 
des  osuvres  of  the  city  of  Metz  (Lothringen, 
Oermany).  In  1468  he  was  architect  of  the 
cathedral,  and  about  1473  succeeded  his  father 
as  maUre  des  oeuvres  of  the  city  of  Metz.  In 
1477  he  designed  the  tower  of  La  Muette  at 
the  cathedral.  In  1481  he  commenced  the 
church  of  S.  Symphorien  at  Metz. 

Bauchal,  Dictionnaire. 

RANDIiB  BAR.  An  iron  bar  built  into 
the  jamb  of  an  open  fireplace,  and  projecting 
80  that  pots  may  be  suspended  from  it  for 
cooking  over  the  fire.  (See  Chimney  Hook, 
under  Hook.) 

RANDOM  COURSED  WORBL  Masonry 
laid  in  regular  courses,  which  differ  one  from 
the  other  in  height. 

RANDOM  RANGE  WORK.  (See  under 
Range.) 

RANDOM  TOOLED.  Wrought  to  a  sur- 
face with  irregular  tooling ;  said  of  stone  work. 

RANDOM  WORBL  Same  as  Random 
Range  Work. 

RANGE  (I.).  In  masonry,  a  row  or  course, 
as  of  stone.  This  is  an  attributive  term,  used 
alone  or  in  composition,  to  express  the  amount 
of  regularity  of  the  face  work. 

Random  Range  Work.  Masonry  of  rec- 
tangular stones  not  laid  in  regular  courses,  but 
broken  up  by  the  use  of  stones  of  different 
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heights  and   widths   fitted   closely;   otherwise 
called  broken  ashlar  or  random  work. 

Broken  Range  Work.  Masonry  of  stones 
laid  in  courses,  but  not  continuously,  the  courses 
being  of  different  heights,  and  any  one  course 
being  broken  at  intervals  into  two  or  so  that 
three  courses  correspond  with  two,  or  the  like. 

RANGE  (II.).  An  apparatus  by  which 
cooking  is  done,  having  one  or  more  compart- 
ments in  which  fire  is  maintained,  one  or  more 
ovens  and  arrangements  for  the  accommodation 
of  the  various  cooking  utensils,  pots,  saucepans, 
etc.  In  their  simpler  forms,  ranges  are  hardly 
to  be  distinguished  from  cooking  stoves,  except 
as  being  more  permanently  installed. 

RANUCIU8.     (See  Rainerius.) 

RAOUL.     (See  Radulphe.) 

(See  Santi,  Raffaello.) 
A  primitive  fort,  of  which  many 
remains  exist  in  Ireland,  consisting  of  a  rude 
rampart  of  earth  or  stone,  or  both,  enclosing, 
generally,  one  or  more  huts. 

RATHHAUS.  In  Germany,  a  building  for 
government  purposes,  especially  of  a  municipal- 
ity ;  a  term  corresponding  nearly  with  H6tel  de 
Ville  or  Mairie,  City  Hall,  Palazzo  Communale 
(see  those  terms).  Since  about  1880  generally 
RathauB. 

RATHSHAUS.  A  building  belonging  to 
the  municipality  of  a  city  or  town,  to  whatever 
purpose  it  may  be  put.  Since  about  1880 
Ratshaus. 

RATHSKELLER.  Primarily,  a  cellar  of 
the  Rathhaus  or  Rathshaus;  hence,  as  the 
term  was  taken  as  a  name  for  places  of  popu- 
lar resort,  a  beer  house ;  a  German  restaurant 
or  Kneipe  when  occupjring  a  basement. 

RAUCH,  CHRISTIAN  DANIEL ;  sculptor ; 
b.  Jan.  2,  1777  ;  d.  Dec.  5,  1857. 

Rauch  was  a  pupil  of  J.  G.  Schadow  (see 
Schadow,  J.  G.),  in  Berlin,  and  of  Ruhl,  at  Gas- 
sel.  In  1811  be  made  the  reclining  statue  of 
the  Queen  Louise  for  her  monument  at  Gharlot- 
tenburg.  He  made,  in  1815,  statues  of  the 
Generals  Schamhorst  and  Billow,  in  Berlin,  and 
in  1826  statues  of  Blucher  for  Breslau  and  Ber- 
lin. He  designed  also  the  Diirer  monument  at 
Nuremberg,  about  1829.  About  1833  Rauch 
made  six  statues  of  "Victories"  for  the  Wal- 
halla,  near  Ratisbon  (see  Klenze).  His  most 
important  work  is  the  monument  to  Frederick 
the  Great  in  Berlin. 

Eggers,  Christian  Daniel  Bauch  ;  Cheney,  Life 
of  Christian  Bauch, 

RAYMOND  DU  TEMPLE ;  architect ;  d. 
about  1404. 

He  seems  to  have  been  employed  on  the  old 
Louvre  (Paris)  as  early  as  1364.  At  that  date 
he  built  a  stairway  on  the  south  side  of  the 
north  wing  of  that  building.  He  made  exten- 
sive additions  to  the  palace  in  the  reign  of 
Charles  V.,  which  included  the   Tour  de  la 
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Libraine,  where  the  king's  manuscripts  were 
stored.  Within  the  palace  he  built  the  Salles 
du  roi  et  de  la  reine.  In  1370  he  appears 
as  jnaXtre  ma^n  of  the  cathedral  of  Paris, 
probably  succeeding  Jehan  le  Bouteillier  (see 
Bouteillier) ;  in  1370-1385  he  buQt  the  chapel 
of  the  colUge  de  Beauvais,  He  was  employed, 
in  1387,  on  the  royal  palace  on  the  He  de  la 
Cit^  (Paris).  In  1401  he  made  a  visit  of  in- 
spection to  the  cathedral  of  Troyes  (France). 
Du  Temple  is  undoubtedly  the  author  of  the 
chateau  and  chapel  of  Vincennes,  near  Paris, 
wliich  was  built  for  Charles  V.  about  1379. 

Berty,  Topographic ;  Christine  le  Plsan,  Fails 
et  bonnes  Moeurs  du  Sage  roi  Charles ;  Bauchal, 
Dictionnaire. 

RA7MOND,  JEAN  ARMAND ;  archi- 
tect; b.  April  9,  1742  (at  Toulouse);  d.  Jan. 
29,  1811. 

Raymond  was  a  pupil  of  Jacques  Francois 
Blondel  (see  Blondel,  J.  F.)  and  Leroy,  and  in 
1766  won  the  Grand  Prix  de  Rome  in  archi- 
tecture. In  1787-1788  he  was  appointed  ar- 
chitect of  the  province  of  Languedoc.  He  went 
to  Paris  after  the  Revolution,  and  was  associ- 
ated with  Chalgrin  (see  Chalgrin)  in  designing 
the  Arc  de  Triomphe  de  T^toile.  His  design 
was  accepted  at  first,  but  was  afterward  re- 
placed by  that  of  Chalgrin.  Raymond  retired 
from  the  association  with  Chalgrin  Oct.  31, 
1808.  He  was  employed  on  the  Louvre,  the 
Biblioth^que  Nationale,  and  the  Op^ra. 

Thierry,  Arc  de  Triomphe  de  VEtoile;  Lance, 
Dictionnaire. 

RA70NNANT.  Radiating;  referring,,  in 
decoration,  to  any  system  dependent  upon  the 
radiation  of  lines  from  a  centre.  The  term  is 
specifically  applied  to  a  certain  character  of 
tracery  prevalent  in  French  Gothic  from  the 
end  of  the  thirteenth  century  to  the  end  of  the 
fourteenth. 

READING  DESK.  In  ecclesiology,  that 
which  is  used  to  support  in  a  proper  position 
the  book  of  the  Gospels  or  of  the  Epistles,  or, 
in  some  forms  of  worship,  the  lectionary,  the 
antiphonary,  and  other  service  books.  (See 
Ambo;  Lectern.) 

READING  PEW.  In  Protestant  churches, 
a  pew  appropriated  to  the  reading  of  a  part  of 
the  service ;  used  instead  of  a  lectern.  This 
term  is  sometimes  extended  to  the  clerk's  desk 
below  the  pulpit.     (See  Pulpit.) 

READING  ROOM.  A  room  in  a  club, 
library,  hotel,  or  public  institution,  especially 
adapted  and  appropriated  to  reading.  In  a  11- 
braiy,  often  wholly  separate  from  the  rooms 
used  for  the  storage  of  books. 

READING  STAIiL.  A  chancel  pew  for 
the  use  of  the  priest,  situated  between  the 
choir  stalls  and  the  chancel  rail,  and  from 
which  the  lessons  and  notices  are  read. 

—  C.  C. 
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The  process,  now  almost  obso- 
lete, of  erecting  a  building  by  raising  the  sepa- 
rate frames  of  the  walls,  etc.,  each  of  which  has 
been  previously  framed,  wholly  or  in  part,  in  a 
horizontal  position.  Formerly,  an  occasion  of 
ceremony.  Hence,  a  frame  building  was  com- 
monly known  as  reared^  to  distinguish  it  from 
those  of  masonry.  In  the  United  States,  the 
operation  and  the  occasion  is  known  as  Raising. 

REBATE.     Same  as  Rabbet. 

RECEPTION  ROOM.  An  apartment  espe- 
cially adapted  for  the  formal  reception  of  guests. 
In  a  small  establishment,  the  parlour  or  draw- 
ing-room serves  this  purpose;  but  in  a  club, 
large  residence,  or  the  like,  these  apartments 
would  be  distinct,  and,  frequently,  on  another 
floor. 

RECITAL  HAIiL.  A  hall  intended  for  the 
giving  of  concerts  with  a  few  performers,  solo- 
ists, quartettes,  and  the  like.  (See  Concert 
Hall;  Music  Hall.) 

RECREATION  PIER.  A  waterside  pier 
or  wharf,  part  of  which  is  set  apart  for  open 
air  recreation  and  entertainment.  In  the  east- 
em  United  States  such  piers  have  usually  two 
stories  and  a  roof,  the  lower  story,  level  with 
the  street,  being  used  for  wharfage,  and  the  up- 
per part  open  to  the  public. 

RECTOR7.  In  England,  the  residence  of 
a  rector.     (See  Manse ;  Parsonage.) 

RED  ANTIQUE  PORPH7R7.  Same  as 
Rosso  Antico. 

RED  BRICK.     (See  under  Brick.) 

REDUCT.  A  small  piece,  as  a  quirk,  taken 
out  of  a  larger  piece  for  the  sake  of  conformity, 
symmetry,  or  balance,  as  in  a  room,  a  comer  re- 
placed by  a  diagonal  wall  to  correspond  with  a 
corner  fireplace  or  window. 

REED.     A,  One  of  the  members  in  reeding. 

B.   Same  as  Cable,  B. 

REEDING.  A  series  of  small,  similar,  con- 
vex or  beaded  mouldings  used  to  decorate  a 
plane  surface,  as  a  panel  or  frieze,  or  a  curved 
surface,  as  a  column ;  a  surface  ornamentation 
the  reverse  of  fluting ;  cabling.  The  lower  por- 
tion of  the  flutes  in  a  series  is  frequently  occu- 
pied by  reeding  set  in  the  concavities.  (See 
Cable,  B.) 

REEL  AND  BEAD.  A  bead  moulding 
broken  into  short  lengths,  so  that  one  elon- 
gated section  or  piece  of  the  beading,  from  two 
to  five  diameters  long,  alternates  with  two  or 
three  spherical,  nearly  spherical,  or  angidar 
sections.  These  pieces  are  sometimes  repre- 
sented as  stmng  together  by  a  much  more 
slender  rounded  moulding. 

REEFER.  In  the  East,  a  piece  split  length- 
wise from  the  fibrous  trunk  of  a  palm  tree,  used 
for  building  purposes.  By  extension,  a  wall  or 
screen  made  with  a  succession  of  such  sections. 

REFECTOR7.  An  eating  room;  specifi- 
cally, a  hall  in  a  convent,  monastery,  or  public 

262 


RBPBRBNOB  LINE 

fiecular  institution  where  the  meals  are  eaten,  or 
one  building  of  a  group  of  buildings  appropriated 
to  this  use. 

REFERENCE  LINE.  On  a  drawing,  plan, 
or  the  like,  a  line  used  to  indicate  the  direction 
find  limitation  of  any  measurement  or  dimension 
which  may  be  noted  in  figures. 

REFERENCE  POINT.  In  drawing,  a  point 
showing  the  limit  of  a  measurement  or  dimen- 
sion, as  indicated  by  a  crowfoot  at  the  end  of  a 
Reference  Line. 

REFINEBflENTS  IN  DESIGN.  Inten- 
tional deviations  from  mechanical  exactness  in 
.architectural  design.^  These  refinements  do  not 
relate  to  such  general  disposition  of  the  masses 
nor  to  such  shaping  of  the  details  as  come 
under  the  head  of  architectural  composition; 
they  are  elaborate  devices,  tending  to  give 
subtile  artistic  variety  and  interest  to  the 
architecture,  by  delicate  curvatures  of  appar- 
ently straight  lines,  by  slight  differences  in 
sizes  of  corresponding  parts  otherwise  presum- 
ably equal,  and  by  a  great  number  of  variations 
and  modulations  too  slight  to  attract  attention 
as  irregularities  and  yet  sufficient  to  produce  an 
agreeable  effect. 

The  engineer's  point  of  view,  as  it  may  be 
called,  is  that  in  a  building  straight  lines  should 
be  mathematically  straight  and  vertical  and 
horizontal  surfaces  and  lines  actually  vertical 
and  horizontal;  also  that  apparently  parallel 
surfaces  and  lines  should  be  actually  parallel : 
in  a  word,  it  assumes  mechanical  or  mathe- 
matical accuracy  of  construction  as  a  standard 
of  excellence.  The  artist,  however,  is  influ- 
enced in  his  ideals  by  what  he  sees  in  nature. 
His  is  the  primordial  or  natural  ideal  and  is 
fundamentally  dependent  upon  free-hand  work. 
The  very  irregularities  inseparable  from  the 
most  perfect  free-hand  work  become  agreeable 
to  the  trained  artistic  sense,  and  just  so  far  is 
the  dull  monotony  of  machine  work  repellent. 
The  painter  will  prefer  for  a  subject  an  old 
house  with  picturesque  variations  and  delicate 
moilulations  given  by  time  to  a  new  villa  freshly 
painted,  which  is,  of  course,  lacking  in  such 
modulations. 

It  is  interesting  to  note  in  Greek  ornament 
how  rarely  any  form  is  exactly  repeated.  The 
opposite  leaves  of  an  anthemion  will  not  be 
duplicates,  one  turn  of  a  scroll  will  be  almost 
invariably  a  trifle  larger  than  another,  and 
even  in  the  most  perfectly  finished  scrolls, 
breaks  in  the  exact  continuity  of  curves  will 
occasionally  be  noticed.  The  Greeks  unques- 
tionably designed  their  buildings  as  well  as 
their  decorative  patterns  from  the  artistic 
standpoint,   and   shaped  them  with   the  free 

^  The  term  is  capable  of  other  interpretations ; 
but  the  peculiar  importance  of  the  recently  ob- 
served and  surprising  deviations  named  in  the 
definition  above  require  special  examination. 
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hand ;  hence  their  work  was  full  of  animation 
and  interest,  their  walls,  their  spacing  having  a 
charm  and  grace  which  is  utterly  lost  in  the 
dull  copies  of  classical  porticoes  made  a  genera- 
tion ago  in  ignorance  of  the  higher  qualities  of 
Greek  art. 

If,  then,  these  peculiarities  are  hardly  ob- 
served in  modem  architectural  practice  or  in 
the  instruction  given  to  the  modem  architect, 
it  is  to  be  observed  that  such  practice  and  in- 
struction are  so  largely  based  upon  drawings 
that,  first,  the  student  is  a  student  not  of  Greek 
building,  but  of  drawings  of  it,  in  which  the 
refinements  could  not  be  given,  even  if  the 
draughtsman  cared  for  them ;  and,  second,  that 
the  architect's  career  is  more  dependent  upon 
the  agreeable  effect  of  his  drawings  upon  his 
employer  than  upon  the  effect  of  his  completed 
building.  The  architect  to-day  does  not  carry 
his  free-hand  design  into  execution,  but  passes 
it  through  the  ordeal  of  mechanical  draughts- 
manship ;  whereby,  as  every  practitioner  knows, 
it  loses  immediately  almost  all  its  charm  and 
the  freshness  of  the  original  sketch,  and  tends 
to  become  hard  and  uninteresting.  This 
tendency  existed  to  a  great  extent  in  the  time 
of  the  Renaissance;  and  still  more  generally 
during  the  Cinque  Cento.  The  fifteenth  century 
student  of  art  studied  and  measured  the  re- 
mains of  antiquity,  and  this  unquestionably 
brought  new  ideas  into  architectural  design, 
but  he  did  not  acquire  the  age-long  traditions 
of  the  earlier  art.  Neither  did  he  always  re- 
tain the  traditions  of  his  own  past,  of  the 
medieval  art  in  which  his  masters  had  worked. 
Such  traditions  would,  with  the  natural  de- 
cadence of  art,  become  confused,  misunderstood 
and  overlaid  with  eccentricities;  and  it  is  but 
natural  that  when  the  rich  and  alluring  vista 
of  classical  art  opened  before  men's  eyes,  they 
should  hasten  to  discard  all  hampering  tradi- 
tions, the  good  with  the  bad.  In  this  way, 
while  the  traditions  of  the  Greeks  or  the  Greco- 
Roman  builders  were  not  to  be  recovered,  those 
of  the  Middle  Ages  were  of  course  neglected. 

As  to  those  traditions  which  classical  an- 
tiquity cherished,  it  is  only  since  exact  meas- 
urement has  proved  the  existence  of  a  great 
number  of  refinements  in  classical  work  that 
the  statements  of  Vitmvius  (III.,  3)  concerning 
the  horizontal  curves  have  been  appreciated  and 
generally  believed.  Stuart  and  Revett  meas- 
ured the  Parthenon  in  1756,  but  they  observed 
no  refinements,  not  even  the  entasis  in  the  col- 
umns, which,  indeed,  was  first  discovered  by 
Cockerell  in  1810.  Lord  Elgin  did  not  notice 
the  curves  in  the  entablatures  when  he  had  the 
sculptures  removed  in  1801.  Donaldson  in 
1829  discovered  that  the  axes  of  the  columns 
were  inclined  inwards  from  the  vertical,  and 
later  measurements  of  the  drums  showed  that 
the  slope  of  1  in  131  was  provided  for  very 
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exactly  iu  the  stone  cutting.  In  1837  Penne- 
thome  discovered  the  convexity  of  steps  and 
entablatures;  and  at  the  same  time  Hofer  and 
Schaubert  reached  similar  conclusions  inde- 
pendently. Penrose,  in  1845,  1846,  and  1847, 
observed  a  great  number  of  refinements  which, 
with  later  discoveries,  form  an  imposing  series ; 
thus,  of  two  neighbouring  capitals  the  abaci  are 
not  of  the  same  size,  no  two  ac^acent  columns 
Are  of  equal  diameters  nor  any  ac^acent  metopes 
equal,  and  no  two  adjacent  intercolumniations 
are  equal.  The  faces  of  the  entablatures  and 
even  of  small  fillets  are  rarely  vertical,  the 
Architrave,  frieze,  and  tympanum  lean  back 
ward,  the  antefixes  and  faces  of  fillets,  forward. 
The  side  walls  have  a  slight  batter,  the  door 
jambs  and  the  pilasters  at  the  angles  lean 
forward,  the  main,  apparently  horizontal  lines 
are  all  curved,  and  the  four  corners  of  the  build- 
ing coincide  perfectly  with  the  free-hand  habit 
of  work.  Most  of  them  are  too  delicate  to  be 
visible  at  all  on  the  architect's  customary  scale 
<lrawing,  and  they  would  probably  never  have 
been  thought  of  if  the  Greeks  had  worked 
under  the  disadvantages  of  the  modem  methods 
of  architectural  designing. 

Most  of  the  Greek  buildings,  particularly 
temples,  show  analogous  refinements.  The 
temple  at  Paestum  has  vertical  curves  in  the 
cornice  under  the  pediments,  but  the  cornice  on 
the  side  is  curved  outward  on  the  horizontal 
plane.  The  Maison  Carrie  at  Nfmes  has  hori- 
zontal curves  in  the  cornice;  and  the  base  is 
also  curved  horizontally,  but  in  a  less  degree. 
In  Egypt  also  the  courtyard  of  the  temple  of 
Medinet  Habou  has  horizontal  curves  in  the 
•cornices,  which  curves  are  undoubtedly  of  origi- 
nal construction. 

After  the  discovery  of  these  refinements  in 
Greek  art  and  before  their  existence  in  later 
work  was  suspected,  various  attempts  were 
made  to  suggest  an  ailequate  motive  for  their 
introduction.  Perspective  illusion,  that  is  to 
say,  a  desire  to  give  an  apparently  increased 
«ize  to  the  building;  the  desire  to  correct  that 
delusion  of  human  sight  which  makes  a  hori- 
zontal cornice  under  a  gable  seem  to  sag; 
artistic  preference;  all  were  suggested,  but  a 
closer  examination  of  the  evidence  seems  to 
show  that  the  third  is  not  an  accidental  but 
the  principal  motive.  It  would  seem  that  the 
theory  of  perspective  illusion  has  very  little  to 
support  it,  and  the  theory  of  visual  correction 
even  less.  If,  however,  we  can  give  a  satisfac- 
tory reason  why  a  column  should  have  an 
entasis,  that  same  ^reason  will  sufiice  to  account 
for  all  the  other  refinements  as  yet  known  to 
exist,  at  least  in  classical  work.  The  only 
satisfactory  explanation  of  them  is  that  the 
entasis  and  other  such  refinements  were  intro- 
duced from  artistic  preference,  from  delight  in 
the  abstract  beauty  which  results  from  their  use. 
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With  regard  to  mediaeval  buildings,  the  ex- 
istence of  apparently  deliberate  irregularities  in 
measurement  was  pointed  out  by  Ruskin  in 
Tlie  Seven  Lamps  of  Architecture^  published 
in  1849,  and  in  The  Stones  of  Venice,  pub- 
lished in  1851;  and  VioUet-le-Duc  in  the 
Dictionnaire  de  V Architecture  Francaise, 
S.V.  Trait  (Vol.  IX.,  first  published  1868), 
deals  with  the  same  subject.  There  has  been, 
however,  no  such  comprehensive  investigation 
as  that  undertaken  by  Professor  W.  H.  Good- 
year, of  which  the  results  were  published  in 
part  in  the  Architectural  Record  (Vols.  IV., 
VI.,  VII.,  IX. ;  New  York). 

In  such  investigations  great  discretion  must 
be  exercised.  It  is  evident  that  thrust  and 
settlement  may  produce  unexpected  results; 
masonry  is,  moreover,  plastic  to  a  certain  ex- 
tent, and  stone  may  be  appreciably  distorted 
by  long-continued  pressure.  There  is,  too,  the 
element  of  mere  carelessness  and  incapacity  for 
accurate  work  to  be  considered.  The  case  is 
further  complicated  by  the  fact  that  these  re- 
finements are  not  universal  in  mediaeval  build- 
ings. They  are  usually  present  in  direct  ratio 
to  the  amount  of  Byzantine  influence  visible  in 
the  work.  Where  they  exist  it  is  generally  in 
larger  and  richer  churches  rather  than  in  the 
poorer  ones  —  and  this  has  evidently  some 
bearing  upon  the  question  whether  they  are  the 
results  of  carelessness  or  of  design.  Where 
the  same  irregularity  occurs  on  both  sides  of  a 
church  in  corresponding  places,  where  a  cornice 
has  an  even  and  regular  curvature,  and  examina- 
tion shows  that  the  stones  were  originally  cut 
to  fit  the  curve,  where  a  curve  in  plan  is  regular 
from  the  base  of  the  walls  up,  with  no  opening 
of  joints,  or  where  a  striking  irregularity  of 
arrangement  is  found  repeated  in  a  large  number 
of  instances,  the  conclusion  seems  irresistible 
that  these  particular  deviations  were  intention- 
ally put  in.  The  objection  that  one  feels  to 
the  belief  that  the  leaning  tower  of  Pisa, 
for  instance,  was  intentionally  built  with  so 
marked  a  slant  does  not  hold  in  the  case  of  in- 
conspicuous irregularities,  and  this  idea  of  incon- 
spicuousness  is  part  of  the  essential  character 
of  refinements  in  design.  It  is  evident  how 
inconspicuous  they  generally  are  when  we  con- 
sider the  surprising  fact  that  irregularities  so 
large  as  some  which  have  been  pointed  out 
should  have  remained  unnoticed  by  thousands 
of  visitors  until  revealed  by  careful  measure- 
ment. 

Mr.  Goodyear  cites  many  cases  of  schematic 
variations  in  spacings  of  nave  arches,  of  con- 
verging walls  or  piers,  of  distorted  plans,  of 
cross  arches  set  at  difierent  levels,  and  of  slop- 
ing floors ;  the  instances  are  to  be  counted  by 
scores ;  and  all  this  in  Italy  alone.  No  indi- 
vidual cases  in  mediaeval  work  are  known  where 
all  the  means  tending  to  produce  false  perspec- 
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tive  are  used  at  once.  For  a  church  interior, 
these  means  would  be,  first,  placing  the  choir 
on  a  different  axis  with  that  of  the  nave ;  sec- 
ond, an  upward  slope  of  the  floor  toward  the 
choir;  third,  converging  walls  or  piers;  fourth, 
a  falling  line  of  the  capitals  and  of  the  nave 
arches  or  of  the  ceiling;  fifth,  regularly  dimin- 
ishing spacing  and  size  of  columns  in  the  nave 
arcade.  All  these  devices  never  occur  in  any 
one  example;  but  several  are  combined  in  some 
cases.  Thus,  in  the  basilica  of  S.  Pietro  at 
Assisi,  the  upward-sloping  floor  is  accompanied 
by  the  fairly  regular  drop  of  the  levels  of  the 
capitals.  Many  other  churches  have  also 
upward-sloping  floors;  such  are  S.  Maria  in 
Ara  Coeli,  S.  Saba  and  S.  Sabina  at  Rome, 
and  the  cathedral  of  Genoa.  Convergence 
toward  the  choir  is  shown  in  S.  Stefano  at 
Venice,  S.  Antonio  at  Piacenza,  and  S.  Giorgio 
in  Velabro,  at  Rome,  where  the  nave  narrows 
about  a  foot  toward  the  crossing.  Curvature 
in  plan  is  seen  in  the  fronts  of  S.  Mark's  at 
Ravenna,  where  the  nave  columns  are  set  on 
parallel  curves  six  inches  ofl"  the  straight  line; 
this  curve  being  convex  to  the  nave  on  the 
right  hand  and  concave  on  the  left,  and  the 
curvature  extends  up  through  the  clearstory 
waU  upon  which  are  the  original  mosaics. 
The  divergences  in  Pisa  cathedral  are  most 
marked  and  striking;  note  the  last  item  in 
bibliography.  Even  in  the  fourteenth  century, 
and  in  the  elaborate  Gothic  church  of  S.  Ouen 
at  Rouen,  both  walls  of  the  church  and  both 
lines  of  piers  are  set  on  a  curving  plan;  and 
the  late  cathedral  of  Orvieto  has  both  gallery 
walls  curved  concave  to  the  nave.  Refinements 
in  the  spacing  of  nave  arcades  occasionally  take 
the  form  of  successive  increase  of  dimension 
toward  the  choir. 

It  is  probable  that  further  research  will 
show  that,  throughout  the  Middle  Ages,  and 
as  long  as  traditional  methods  prevailed  in  any 
countiy,  such  devices  were  employed  by  masons 
and  by  roofers,  working  without  direction  from 
professed  architects.  Thus,  the  slater  or  roof 
tiler,  who  diminishes  the  size  of  his  tiles  or 
slates  as  he  approaches  the  ridge,  is  evidently 
carrying  out  a  simple  old  device  for  securing  a 
proportion  or  balance  between  the  top  and  the 
bottom;  just  as  the  scales  of  a  fish  diminish 
with  the  girth.  So  the  stone  masons  who  put 
up  a  tall  pole  in  the  axis  of  the  spire  they  are 
building,  and  who  diminished  the  height  of  this 
pole  from  day  to  day,  building  always  so  that 
the  slope  of  the  spire  was  directed  toward  the 
upper  end  of  the  pole,  were  giving  the  same 
entasis  to  the  slope  that  a  Greek  artist  gave  to 
his  shafls.  (See  Entasis;  Grecian  Architec- 
ture; Leaning  Tower.) 

(See  Bibliogi'aphy  under  Grecian  Architecture  ; 
especially  the  works  of  Cockerell  and  Penrose.) 
Peunethome,  Geometry  and  Optics  of  Ancient  Art, 
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1878;  Hofer,  in  Wiener  Bauzeitnng  for  1838; 
Schaubert,  Die  Akropolis  von  Athen  nach  den. 
Xeneaten  Ausgrabungen,  1839  ;  77i«  Architectural 
Jiecord,  as  mentioned  in  the  text ;  Thiersch,  Qp- 
tische  Tduschungen  aufdem  Gebiete  der  Architec- 
ture in  Zeitschrift  Jur  bautcesen,  v.  23,  p.  9; 
Boutmy,  Le  Parthenon  et  le  Genie  Grec^  originally 
\ss\xq6.  9A  Philosophic  de  V Architecture  en  Grece; 
Hauk,  G.,  Die  subjective  perspective  und  die  hori- 
zontalen  Curven  des  Dorischen  StylSy  Stuttgart, 
1879  ;  Huskin,  Seven  Lamps  of  Architecture ^  1849  ; 
Stones  of  Venice,  1853  ;  Goodyear,  A  Lftst  Art^  in 
Scribner^s  Monthly,  August,  1874  ;  the  same  ( The 
Field  of  Art),  September,  1898;  Smithsonian  Ke- 
port  for  1894  ;  J.  H.  Middleton,  in  The  Nineteenth 
Century,  about  1896  ;  C.  J.  MacCarthy,  Some  In- 
tentional Irregularities  in  Italian  Mediaeval  Archi- 
tecture, in  The  Irish  Builder,  Feb.  1,  1899,  a 
Lecture  before  the  Royal  Institute  of  the  Architects 
of  Ireland ;  George  Coffey,  in  Archaeological 
Journal,  December,  1900,  Lecture  before  the  Royal 
Archaeological  Institute  of  Great  Britain  and  Ire- 
land. Also,  soon  to  be  published,  Memoirs  of  the 
Museum  of  the  Brooklyn  Institute  of  Arts  and 

Sciences.  ^  t  tt 

—  George  Louis  Heins. 

REFLECTION.  (See  Lighting.) 
REFLECTOR.  A,  In  acoustics,  a  sound- 
ing-board ;  a  hard  surface  behind  and  above  the 
speaker  or  orchestra,  serving  to  give  an  im- 
mediate instead  of  a  more  distant  reflection  of 
the  sound  to  the  audience.  Its  service  is  two- 
fold :  that  of  strengthening  the  sound,  and  that 
of  preventing  distinct  and  disturbing  echoes. 
It  is  sometimes  flat,  as  illustrated  by  the  great 
reflector  over  the  orchestra  in  the  present 
Boston  Music  Hall.  When  the  source  of  sound 
is  localized,  as  in  a  pulpit,  the  reflector  is  gen- 
erally concave.  However,  its  exact  form, 
spherical,  ellipsoidal,  or  parabolic,  is  a  matter 
of  but  little  importance,  especially  for  the  lower 
notes.  The  extremely  high  notes,  being  less 
diffracted,  obey  more  definitely  the  ordinary 
laws  of  reflection.  (See  Music  Hall ;  Sounding- 
board.)  —  W.  C.  S. 

B.  In  lighting,  a  polished  surface  of  metal 
or  glass  arranged  to  reflect  or  give  any  desired 
direction  to  rays  of  sunlight,  as  mirrors,  or  to 
rays  of  artificial  light  by  the  use  of  plane,  para- 
bolic, elliptical,  or  other  concave  or  convex  sur- 
faces. 

REFRACTION.  (See  Lighting.) 
REFRIGERATOR.  A  box  or  chest, 
whether  portable  or  fixed,  a  chamber  or  appa- 
ratus, designed  to  keep  its  contents  at  a  low 
temperature,  being  provided  with  a  compart- 
ment for  ice  (or  receiving  cold  air  currents  from 
an  ice  or  freezing  machine)  and  other  compart- 
ments readily  accessible  for  the  storage  of 
perishable  provisions. 

REGISTER  (I.)-  A  contrivance  connected 
with  a  duct,  arranged  either  to  control  the  in- 
ward passage  of  warmed  air  or  fresh  air,  or  to 
allow  foul  air  to  escape.  It  is  usually  a  pierced 
screen,  behind  which  slats  are  arranged,  rotating 
or  sliding,  and  controlled  by  a  handle  in  front 
of  the  screen. 
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Interior  of  S.   I/)renzo   in   Florence ;   the   Jlrsl  tablature  ilself  was  to  carry  the  nbntment  of  two 

church  built  by  Brunellescu  aft«r  his  declartitiona  arclies ;  but  he  reduced  tlie  entablnture  in  every 

of  principles  with  renard  to  the  revival  of  classical  diraeiiBioii  so  that  it  is  in  fact  a  secondary  or  upper 

architecture,     tie  felt  obli^d  to  set  an  entablature  capital.     Bninellcaco's  connection  with  Uie  church 

upon  the  capital  of  each  column,  although  the  en-  dates  from  1440. 


REGISTER 

REGISTER  (II.).     Same  as  Metre. 

REOLE.  In  building,  a  groove  or  channel 
by  which  the  movement  of  anything,  as  that  of 
a  sliding  or  lifting  door  or  sash,  is  guided. 

REGLET.  In  architecture,  any  fillet  or 
small  flat-faced  projection,  such  as  is  used  in  a 
fret  moulding,  or  to  cover  the  joint  between 
two  boards ;  a  batten. 

REGNAULDIN.  LAURENT ;  sculptor  ;  d. 
about  1570. 

A  sculptor  of  Florentine  origin,  whose  name 
figures  in  the  accounts  of  the  chateau  of  Fon- 
tainebleau  from  1534  to  1550.  In  1541  he 
was  associated  with  PieiTe  Lescot  (see  Lescot) 
and  Jean  Goiyon  (see  Goujon)  in  the  construc- 
tion of  the  choir  screen  ( jub^)  of  the  church  of 
S.  Germain  TAuxerrois  in  Paris.  In  1564  he 
was  employed  on  the  monument  of  Henri  II.  at 
S.  Denis. 

Lami,  Sculpteurs  de  V Ecole  fran^aise, 

REGRATING.  In  masonry,  re-dressing  or 
tooling  the  outer  siuface  of  an  old  stone  to  give 
it  a  new  face  —  a  treatment  which  when  prac- 
tised on  an  ancient  architectural  monument  has 
destroyed  many  a  venerable  weather  stain,  and 
has  ruined  the  historical  significance  and  value 
of  many  an  ancient  moulding  and  bit  of  carving. 

REGULA.  In  the  Doric  entablature,  one 
of  the  series  of  short  fillets  beneath  the  taenia, 
each  corresponding  to  a  triglyph  above.  Each 
regula  has  a  row  of  guttce  on  the  under  side. 

REIGNIER  WORK.  Delicate  woodwork 
of  the  nature  of  Marquetry,  dating  from  the 
reign  of  Louis  XIV.  and  named  after  a  cabinet- 
maker of  the  time.  It  is  not  dissimilar 
to  Boule  Work  (which  see). 

RELEVE  (part.).  In  French,  taken  off, 
made  up  from  observation ;  especially  in  the 
talk  of  ateliers,  obtained  from  measurements, 
as  a  drawing  made  from  an  existing  building. 
Used  substantively,  the  result  in  drawings, 
with  or  without  a  written  treatise,  of  careful 
measurements  made  from  an  ancient  building 
or  part  of  a  building.  Hundreds  of  such  stud- 
ies are  preserved  by  the  £!cole  des  Beaux 
Arts;  many  have  been  published,  as  in  the 
two  works  called  Archives  de  la  Commission 
des  Monuments  Historiques. 

RELIEF.  That  which  is  raised  or  embossed 
on  a  more  or  less  uniform  surface ;  raised  work. 
A  bold  embossing  is  called  high  relief,  alto 
rilievo;  a  low  embossing  is  called  low  relief, 
or  bas-relief,  hasso  rilievo  ;  a  middle  or  half- 
relief  is  called  mezzo  rilievo.  In  high  relief 
the  figures  or  objects  represented  project  at  least 
one  half  their  natural  rotundity  or  circumference 
from  the  background,  parts  of  the  figures  some- 
times being  imdercut  and  solid  like  statues,  as 
in  pediment  sculpture ;  in  low  relief  the  pro- 
jection of  the  figures  is  but  slight,  no  part  be- 
ing entirely  detached ;  a  very  flat  relief,  such  as 
is  seen  on  some  coins,  is  called  stiacciato  rilievo, 
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An  Egyptian  form  of  relief  is  counter  sunk, 
i.e.  it  does  not  project  above  the  general  sur- 
face upon  which  it  is  wrought.  This  is  known 
as  cavo  rilievo  or  intaglio  rilevato;  also  hollow 
relief  or  coelanaglyphic  sculpture.  The  out- 
lines are  incised,  and  the  relief  is  thus  con- 
tained  in  a  sunk  panel  no  bigger  than  itself. 
Relief  work  executed  in  thin  metal  may  be  done 
by  repoiiss4  work,  or  by  chasing;  or  may  be 
copied  by  the  electrotype  process.  Other  relief 
in  metal  is  done  by  casting.  Relief  work  of 
the  best  periods  did  not  represent  its  subject 
pictorially,  and  the  surface  upon  which  subject 
and  action  were  depicted  was  recognized  as  the 
actual  background,  no  attempt  having  been  made 
at  perspective  illusions.  But  in  later  art,  this 
proper  condition  of  relief  work  was  less  uni- 
formly respected,  and  as  in  the  panels  of  the 
arch  of  Titus,  and  in  those  of  the  bronze  gates 
of  the  Baptistery  at  Pisa,  actual  pictorial  sub- 
jects were  attempted  with  distant  backgrounds. 

RELIEVE  (v.).  To  assist  any  overloaded 
member  by  any  device  of  construction,  as,  in 
the  case  of  a  lintel,  by  building  over  it  a  dis- 
charging or  relieving  arch  to  transfer  the  burden 
to  the  piers  or  beams  of  iron  or  steel  to  receive 
the  imposed  weight,  or  by  placing  between  the 
lintel  and  the  supporting  pier  a  bolster  or  rais- 
ing piece,  or  by  the  use  of  a  brace,  etc. ;  or,  in 
the  case  of  a  pier  or  section  of  wall,  to  spread 
the  weight  of  a  girder  or  beam  bearing  upon  it 
over  a  larger  surface  by  interposing  a  plate  of 
metal  or  wood;  or,  in  the  case  of  a  beam  or 
girder  in  wood  construction,  bearing  a  wooden 
partition  or  any  portion  of  the  frame,  to  build 
in  the  partition  or  frame  a  truss  with  suspension 
rods  or  suspension  timbers  to  transfer  the  weight 
to  the  piers  or  walls ;  or,  in  the  case  of  the  soil 
under  a  foundation  pier,  to  ease  it  from  the 
great  concentration  of  burden  by  broad  levellers 
of  stone  or  concrete,  by  inverted  arches  con- 
nected with  other  piers,  etc, 

REMIGIUS;  bishop;  d.   1092. 

Remigius  was  a  monk  of  Fdcamp  in  Nor- 
mandy who  was  appointed  bishop  of  Dorchester, 
England,  in  1067,  by  William  the  Conqueror. 
After  1075  the  see  was  removed  to  Lincoln, 
where  it  could  be  under  the  protection  of  the 
castle  then  being  constructed.  He  began  at 
once  to  build  his  cathedral,  which  was  completed 
in  1092.  Of  this  original  Norman  building 
almost  the  entire  western  front  remains  and  the 
lower  stories  of  the  western  towers. 

Wild-Britton,  Cathedral  Church  of  Lincoln. 

RENAISSANCE.  A.  A  new  birth  ;  espe- 
cially such  a  change  in  the  state  of  learning,  of 
literature,  of  fine  art,  or  of  all  these  things 
together,  as  is  assumed  to  be  a  great  improve- 
ment and  advance,  carried  on  according  to 
principles  formerly  existing,  long  neglected,  or 
supposedly  lost.  The  term  has  been  applied 
for  many  years  almost  exclusively  to  the  ad- 
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vauce  in  classical   learning  in    Italy   aod  tbe 
contemporaneous  changes  in  forms  of  fine  art 
during  the  earlier  years  of  tbe  fifteenth  cen- 
tury, together  with  the  years  immediately  fol- 
lowing; and,  by  extension,  to  tbe  corresponding 
epochs  in  other  parts  of  Europe,  which  epochs, 
however,  are  kter  by  many  years  than  that  of 
tbe  Renaissaoce  proper  in  Italy.     It  is,  how- 
ever, customary,  in  the  critical  writing  of  our 
own  time,  to  speak  of  tbe  thirteenth-century 
Renaissance,   of   the   eleventh-century   Renais- 
sance, etc.,  each  of  these  denoting  an  important 
advance  in  learning,  thought,  and  fine  art 
in  one  or  another  nation  of  Europe.      It 
is  extended  in  like  manner  to  non-Euro- 
pean nations;  thus,  an  advance  in  the 
art  of  painting  or  architecture  in  China 
or  Japan  is  spoken  of  as  the  Renaissance 
of  such  and  such  a  century,  or  of  such 
and  such  a  reign. 

B.  (Used  atljectively.)  Belonging  to 
the  Kenaissance ;  and,  when  the  term 
occurs  alone  (as  in  the  phrase,  the  Renais- 
sance of  Venice  shows  Byzantine  influ- 
ence), that  absolute  use  of  it  is  to  be 
taken  aa  meaning  Renaissance  Architec- 
ture (which  see).  This  is  to  be  discrimi- 
nated from  Italian  Architecture  in  the 
special  sense  given  uniler  that  term,  and 
from  the  style*  described  under  Barocco 
Architecture ;  Henri  Quatre  ;  Louis  Qua- 
torze ;  Louis  Quinze ;  Louis  Seize  ;  Louis 
Treize ;  Pigtail  and  Periwig ;  Post  Ke- 
naissance ;  Rococo ;  Zopf.  The  nature 
of  the  distinction  is  described  under  the 
special  terms ;  but  it  should  be  kept  in 
mind  that  the  tenn  "Renaissance"  de- 
notes the  beginning  of  a  change  and  that 
alone,  and  that  the  <levelopment  into  high 
perfection  can  be  included  only  by  forcing 
its  meaning,  while  all  times  of  degeneracy 
are  of  necessity  excluded.  (See,  besides 
the  terms  given  above.  Cinque  Cento ; 
Classicismo  ;  Decadence  ;  Decadent ; 
Dectutenza.)  —  R.  S. 

RBNAISSAKCB        ARCHITEC- 
TDBB.     A.    That  of  Italy  from  1420  to 
about  1520  (for  which  see  Neoclaasic  Architec- 
ture; Renaissance;  Italy,  Architecture  of). 

B.  That  of  France,  of  Germany,  Spain,  and 
other  nations  of  the  continent  of  Eurofie,  which 
was  based  upon  or  suggested  by  tbe  Italian 
Neoclassic  style  above  alluded  to,  but  which 
began  generally  at  a  much  later  period.  In 
Spain,  indeed,  some  buildings  with  Neoclassic 
feeling  date  back  to  tbe  second  half  of  the 
fifteenth  century,  but  in  France  and  Germany 
nothing  of  tlie  kind  appcara  before  1510,  ex- 
cept, indeed,  in  small  tombal  monuments  or  simi- 
lar pieces  of  decorative  work  which  are  generally 
thought  to  have  been  made  by  Italian  artists. 
(See France,  Architecture  of;  Germany;  Spain.) 


RENDER 

There  can   hardly  be  found  a  Renaissance 

style  in  England.    (See  Elizabethan ;  Jacobean  ; 

also  England,  Architecture  of) 

The  reader  should  note  that  in  this,  and  in 
other  articles  of  this  Dictionary,  the  term  "  Re- 
naissance "  is  used  in  tbe  limited  sense  employed 
by  the  French  critical  writera  for  tbe  same 
word,  and  by  the  Italian  writers  for  the  corre- 
sponding terms  Rinagcimenlo  and  Rimrgi- 
meiilo.  It  is  more  usual  for  English  writers 
to  speak  of  Renaiasance  architecture  as  of  the 
whole  epoch  from  the  beginning  of  Neoclassic 


Rbnaissanck  AacHtTKCTVns,  Fin.  I 
Zaccaria,  Vknicb;  c.  1 


work,  at  least  to  the  outbreak  of  the  French 
Revolution ;  but  the  same  writers  would  hesi- 
tate to  call  these  centuries,  taken  together,  the 
time  of  the  Renaissance  in  anything  except 
architecture.  A  building  is  often  said  to  be 
of  Renaissance  architecture  even  if  built  in  the 
later  years  of  the  nineteenth  century,  and  under 
purely  classical  influences  ;  but  such  usage  is  to 
he  avoided.  In  exact  writing  it  is  aa  erroneous 
to  call  tbe  front  of  S.  Peter's  at  Rome  (1605 
and  Iater)or S.  Paul's  Catbwlral  in  I.x)ndon{l675 
and  later)  Rcnaisaanee  buildings,  aa  to  call  Cer- 
vantes or  Newton  Renaissance  authors.  —  R.  S. 
RBNDER.  A.  In  building,  to  apply  plas- 
ter directly  to  brickwork,  stonework,  tiles,  or 
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slate;  said  especially  of  the  first  coat,  the 
application  of  the  final  coat  being  described  by 
the  term  to  set,  and  an  intermediate,  when 
used,  by  to  Jloat  (which  see).  Two  coat  work 
is  hence  often  called  render  and  set,  or  render- 
set  work ;  while  three  coat  is  known  as  render 
Boat  and  set. 

B.   In  drawing,   to  gire  to  a  mechanical 
drawing,  as  an  elevation,  a  more  or  less  com- 


BENNIE 

KEHNIB,  JOHN,  F.R.S.,  F.8.A. ;  engi- 
neer; b.  June  7,  I76I  ;  d.  Oct.  4,  1821. 

He  was  bom  in  Scotland  and  educated  in 
Edinburgh.  In  1780  he  removed  to  London. 
Rennie  built  in  London  the  Waterloo  Bridge, 
b^gun  Oct.  11,  1811,  and  dedicated  on  the 
second  anniversary  of  the  battle  of  Waterloo, 
June  18,  1817  ;  whence  its  name.  He  built 
the  Southwark  Bridge,  London,  b^un   1814, 


RKKAnsaKcs  AacHrrBciuBB,  Fio.  2:  The  Mavor  Houhk  op  th 

VILI.B,    SkIBB    iNPfEBIBUBB,    FkANCE  ; 

Euly  Fnneh  Ksniliuiiu  tnuircated  In  ilmple  eou 


Hrbckaht  Anoo,  k 


plete  indication  of  sbades  and  shadows,  whether 
in  ink,  colour,  or  other  medium. 

RSNDERINa  CEUUHT.  A  tough  and 
strong  cement  plaster,  taking  the  place  of  lime 
and  hair  mortar  in  the  plastering  of  walls  and 
ceilings,  not  liable  to  crack  or  swell,  capable 
of  being  applied  directly  to  a  surface  of  masonry 
or  laths,  and  not  needing  finish  coats ;  it  has 
the  property  of  diying  and  hardening  rapidly. 


and  designed  the  new  London  Bridge,  which 
was  built  after  his  death  by  his  son  Sir  John 
Bennie  (see  Rennie,  Sir  J.,  and  Peter  of  Cole- 
church). 

Smiles,  Lives  of  Sngttueni;  Knigbt,  London; 
Knight,  Cyrlitpcedia  of  London;  Cresy,  TreatUe 
on  Bridge  Building. 

RSNNIU,  SIR  JOHN,  F.R.S. ;  engineer ;  b. 
Aug.  30,  1794 ;  d.  Sept.  3,  1874. 


BUfAUSAHCB  AKlUIThurUUK,   FlU.   A:    CHaTIUI;  UcHMy-lUBUTIN,  ABIADS  UN  COUKT;    c.   1540. 


:   Houstc  AT  Bba-CVAIs;   C.  1 


Son  of  John  Itennie.      He  was   associated  | 
vith  his  father  in  the  construction  of  Waterloo  | 


in  1831.     Rennie  waa  employed  i 

portant  works. 


and  Southwark  bridges,  London,  and  built  new 
London  Bridge  from  his  designs.  He  was 
knighted  on  the  completion  of  London  Bridge 


RENWICK,    JAHBS ;      architect  i     b. 

1818  in  New  York;  d.  1895. 

He  graduated  from  Columbia  College  at 
the  age  of  seventeen,  and  devoted  himself 
to  engineering  and  architecture.  He  was 
employed  on  tbe  Erie  Kailroad  and  the  Croton 
Aqueduct,  and  built  the  reservoir.  Forty- 
second  Street  and  Fifth  Avenue,  New  York 
City.  He  built  Grace  Church  in  New  York, 
and  designed  the  Smithsonian  Institute  and 
Corcoran  Gallery  in  Washington.  His  plans 
for  a  Catholic  cathe<Iral  in  New  York  City 
were  accepted,  and  Aug.  15,  1858,  the  coi^ 
ner  stone  of  that  building  was  laid.  It  was 
dedicated  Jlay  25,  1879.  The  spires  were 
added  in  1887.  He  planned  and  built 
numerous  other  buildings  of  importance  in 
New  York, 

American  Anliiti'cl,  Vol,  XLVII.,  p.  125. 

RHPOaiTORnnu.  A  pkce  for  the  dis- 
position or  storage  of  anything  ;  especially, 
in  a  Roman  temple,  a  place  of  votive  offer- 
ings and  treasure  ;  in  a  church,  an  Ambry. 

KEIPOUSa6  WORK.  Relief  work  in 
thin  metal  wrought  by  being  beaten  up  with 
hammers  on  the  reverse  side;  the  art  of 
modelling  and  decorating  the  surface  of 
plaques  or  vessels  of  gohl,  silver,  cop[MT,  or 
other  thin  malleable  metals,  by  hammering 
tlie  metal  on  the  underside  with  si>ecial  tools 
so  as  to  bulge  it  in  patterns  of  any  desired 
oniamental  character,  forming  reliefs  oii  the 
upper  side.  In  fine  work  the  pattern  thus 
raiHed  is  modified,  dressed,  and  finished  by 
placing  the  metal  face  uppermost  upon  a 
yielding  bed  and  beating  it  ba<'k  so  as  more 
clearly  to  define  the  subject  and  correct  its 
outlines,  anil  by  chasing  .ind  engraving  it, 

RBPTON,  HUMPHRmr ;  landscape 
gardener;  b.  May  '2,  1752;  d.  March  24, 
1818. 

He  was  the  first  to  adopt  the  title  of 
Landscape  Gardener,  and  published  numer- 
ous works  on  parks  and  gardens.  A  great 
part  of  this  material  was  republisheil  in  one 
volume  by  Louilon  (see  Loudon)  in  BpjXihi'ii 
Lavt) scape  Gardening  and  Laudm-njie 
Arehiterl'ire,  1  vol.  S'vo.,  1840. 

Bingrnphical  Notice  in  Loudon's  Bepton. 

REREDOS.  A  screen  or  wall  at  the  back 
of  an  altar,  more  or  less  oniamcnteil,  either 
forming  part  of  the  retable  or  standing  by 
itself.  In  the  Middle  Ages  it  was  sometimes 
called  a  postabula,  retrotabulariuin,  anil  retro- 
altar.  The  reredos  was  not  in  use  to  any  great 
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extent  before  the  eleventh  century,  and  when 
first  introduced  waa  a  movable  olyect;  more- 
over, it  could  not  have  been  ua«d  in  counection 
with  the  high  altars  of  catbedi'als  until  after 
the  change  in  their  orientation,  which  did  not 
begin  much  before  the  twelfth  centuiy,  aa  it 
would  have  hidden  the  priest  from  the  people ; 
nevertheless,  there  is  uo  reason  to  suppose  that 


REMAlBaASCB  ABCHtTBCTnttK,  FtO.  6: 

it  was  not  employed  at  a  very  much  earlier  pe- 
riod with  dde  or  secondary  altars,  and  with  the 
altar  of  an  oratory.  The  earliest  form  of  tlie 
reredos,  outside  of  those  in  the  catacombs  and 
crypts,  was  probably  that  of  the  doasai,  a  hang- 
ing of  silk,  damaa^  or  textile  fabric ;  this  cur- 
tain was  suspeniled,  above  and  back  of  the  altar, 
irom  hooks  in  the  wall  or  ceiling  of  the  sanctu- 
ary, and  in  some  cases  from  the  arch  rod  of  the 
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ciborium.  During  the  later  Middle  Ages  this 
hanging  reredoa  was  changed  with  every  change 
of  the  sacerdotal  vestments,  so  aa  to  conform  to 
tlie  colour  requirements  of  the  various  castes. 
When  ttiia  form  gave  way  to  aomething  more 
substantial,  the  reredos  was  movable,  and  waa 
only  useil  on  great  solemnities  and  the  principal 
festivals  of  the  eccleaiaatical  year.     Such  is  the 


HODSB  i.T  Akibhs,  1593;    SBB  Fio.  S. 

Fala  d'Oro,  the  reredos  of  the  high  altar  in  S. 
Mark's  at  Venice ;  another,  the  golden  reredoa 
of  Bale,  now  in  the  Cluny  Museum  at  Paris. 
Toward  the  end  of  the  sixteenth  century  the 
movable  reredoa  went  almost  entirely  out  of  use, 
fixed  ones  taking  its  place,  even  in  conjunction 
with  the  high  altars  of  cathedrals.  These 
reached  their  finest  development  in  Sptun,  many 
of  them  extending  across  the  entire  east  end  of 


BESIDBNOE 
the  Baoctuaiy,  in  some  cases  following  the  wall 
line  of  the  apse,  and  oftea  attiuoing  a  height  of 
over  fifty  feet ;  as  a  rule,  they  are  a  mass  of  the 
most  intricate,  at  the  same  time  delicate,  Gothic 
carvings,  endless  in  detail,  with  numerous  fig- 
ures of  angels  and  saints,  scenes  from  the  life  of 


Christ,  and  symbols.  Tlie  fixed  reredos  in  Italy 
and  France  usually  formed  a  frame  or  setting 
for  a  painting,  a  bas-relief;  or  a  group  of  sculp- 
ture ;  in  Germany  and  the  low  countries  it  was 
usually  in  the  form  of  a  triptych ;  in  England 
it  was  largely  architectural,  made  up  of  niches, 
tabernacle  work,  but- 
tresses, crockets,  and 
pinnacles. 

Rohault  de  Fleury, 
La  Jlesse,  8  vols,  folio, 
Paris,  1888  ;  Mar.  Bar- 
bier  de  Montault,  Con- 
■Irurtton  de  V  Amevble- 
mentPt  de  la  DecoTalion 
de»  £glaes,  2  vols.  8vo, 
Paris,  1878;  Trantac- 
tiong  of  Ihe  S.  I^uVt 
Eeeletiologtcal  Society, 
Vol.riI.,FlateIV„Lon- 
don,  1S8J ;  Articles  by 
Caryl  Coleman  in  the 
ArrJtUectural  Record, 
New  York,  1806. 
—  Cakvl  Coleman. 
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RESPOND 
is  called  also  Der  KOnigsbau.     So,  in  Braun- 
schweig (Brunswick),  in  Schwerin,  and  in  Neu 
Strelitz,  the  palace  of  the  reigning  or  formerly 
reigning  Grand  Duke  is  called  Mesidemsclttosa. 
The  city  in  which  one  of  these  palaces  stands  is 
called  officially  Die  Haupt  und  Reaidemstadl. 
RESIDUAL 
SOUND.     The  vihra- 
.  tion  of  the   air  in  a 
confined     space     that 
continues     after     the 
source  has  ceased,  un- 
til   absorbed    by   the 
Willis,    the    furniture, 
the  drapery,  and  the 
clothes    of    the   audi- 
ence.   (See  also  Acous- 
tics.)—W.  C.  S. 

RBSI8TANCB. 
The  power  of  any  sub- 
stance, as  building 
material,  to  resist 
forces,  such  as  Com- 
pression, Cross  Break- 
ing, Shear,  Tension,  Torsion.  (See  Strength  of 
Materials.) 

RESOLUTION'  OF  FORCES.     See  Paral- 
lelogram of  Forces. 

RESONAHCB.     The  phenomenon  that  oc- 
curs when  a  periodic  force,  applied  to  an  elastic 


place  of  residing  or 
abode ;  a  dwelling ;  a 
habiUtioD.  The  offi- 
cial home  of  a  British 
resident  at  the  court  of  an  Indian  priuce  u 
called  The  Residency. 

RESIDENZ.  In  German,  a  residence,  espe- 
cially that  of  a  soYereign  ;  applying  equally  to 
a  royal  or  other  palace  and  to  the  city  in  which 
it  is  situated.  Used  also  in  combination  in  each 
of  the  above  senses.  Thus,  in  Munich,  the 
royal  palace  or  KSnigliclie  ReitidenzgeMude 
consists  of  two  chief  parts,  Die  alte  Residenz, 
at  old  palace,  and  Die  Neue  Resident,  which 
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body,  has  a  frequency  agreeing  with  the  natural 
rate  of  vibration  of  the  body.  In  architectural 
acoustics,  the  increased  loudness  of  a  note  whose 
vibration  frequency  agrees  with  one  of  the  natu- 
ral rates  of  vibration  of  the  air  contained  in  the 
room.     (See  Acoustics.)  —  W.  C.  S. 

RESPOND,  A  pilaster,  anta,  or  half  pier 
taking  the  place  of  a  column  in  a  colonnade,  or 
of  an  impost  pier  in  an  arcade  at  the  point 
where  the  colonnade  or  arcade  terminates  and 


RESPONSIBILITY 

is  connected  with  the  wall,  as  in  a  portico,  and 
at  the  east  and  west  ends  of  the  nave  arches  in 
a  church.  In  Renaissance  architecture,  every 
column  having  relations  with  a  wall  has  a  re- 
spond in  the  wall  in  the  form  of  a  pilaster. 

RESPONSIBILITT  FOR  ACCIDENTS. 
(See  Legislation.) 

Same  as  Ressaut. 
In  French,  a  projection,  as  of 
a  i)ilaster,  a  chimney  breast,  or  any  other  fea- 
ture, from  a  wall,  or  of  one  moulding  from  an- 
other.    A  projecting  member  is  en  ressauL 

In  English,  especially,  a  decorative  device  in 
Roman  and  neoclassic  art :  the  breaking  out  of 
a  certain  length  of  an  entablature,  with  two 
returns,  with  a  pilaster,  a  column,  or  a  pair  of 
columns  supporting  the  projecting  part.  (See 
cuts,  S.  Fantino  under  Neoclassic  :  and  Scuola ; 
also  Plate  IV.,  Vol.  I. ;  Plates  XXVIII.  and 
XXIX.,Vol.  II.  The  larger  projecting  pieces  of 
entablature,  as  in  Plate  XXXII.,  Vol.  I.,  and 
Plate  XXVIIL,  Vol.  II.,  are  not  often  called 
ressauts.) 

RESTAURANT.  A  place  where  meals  are 
served  ;  an  eating  room  or  house.  Specifically, 
in  a  hotel,  an  apartment  where  meals  are  served, 
at  any  hour  to  order,  in  contradistinction  to  the 
dining  room,  where  guests  are  served  with 
regular  meals  at  stated  hours. 

RESTING  PLACE.  A  landing ;  a  half-  or 
quarter-pace  in  a  staircase. 

RESTORATION.  A.  The  process  of  reno- 
vating a  building  so  that  it  shall  wholly  or  in 
part  regain  its  original  character.  Such  work 
was  never  undertaken  until  the  present  century. 
When  admiration  for  ancient  buildings  became 
common,  and  their  nature  and  character  began 
to  be  studied,  there  was  also  manifested  a  strong 
desire  to  remove  from  them  such  additions  as 
were  of  a  different  character  from  the  general 
design  of  the  original  structure.  Thus,  it  was 
natural  to  remove  from  a  church  of  the  thir- 
teenth century  an  organ  loft  which  had  been 
put  up  in  the  eighteenth  century,  and  pews  of 
the  nineteenth  century.  It  was  also  natural  to 
scrape  off  plaster  in  hopes  of  finding  painting 
underneath ;  and  when  such  painting  was  found, 
it  was  natural  to  seek  to  repaint  the  parts 
w^hich  had  suffered  the  most  grievously,  or  had 
disappeared  almost  altogether.  When  works  of 
fine  art  of  considerable  importance  were  found 
in  a  building  of  an  earlier  date,  it  was  often 
hard  to  decide  what  should  be  done  with  them ; 
thus,  a  seventeenth  century  monument  in  a 
mediaeval  church  had  an  individuality  of  its 
own,  and  a  vested  right  to  its  place.  On  the 
other  hand,  singing  galleries,  altars,  and  similar 
accessories  of  the  church  itself  had  a  less  pow- 
erful hold  upon  the  respect  of  the  authorities, 
and  many  of  them  were  removed,  some  hastily 
and  carelessly,  others  with  some  respect,  in  order 
that  they  might  be  sold  to  museums. 
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Some  of  the  restorations  undertaken  during 
the  years  following  1850  were  very  intelligently 
managed,  with  great  respect  shown  to  the  orig- 
inal structure  and  a  strong  desire  to  retain  all 
its  existing  parts  unimpaired.  Other  such  un- 
dertakings were  reckless  and  destructive,  and 
consisted  in  an  almost  complete  rebuilding  of  the 
original  structure  according  to  what  the  archi- 
tect in  charge,  or  his  bishop,  or  the  municipality 
might  think  was  the  way  in  which  such  a  build- 
ing ought  to  have  been  carried  out.  In  either 
case,  however,  this  veiy  serious  difficulty  has 
resulted,  namely,  that  there  is  now  no  longer  a 
ready  means  of  distinguishing  between  the  gen- 
uine work  and  its  imitation.  The  most  aggra- 
vated instance  of  this  is  in  the  west  fronts  of 
English  cathedrals  where  statues  have  been  put 
up  by  the  scores  in  niches  which  had  been  stand- 
ing empty  for  many  years.  The  new  statue 
being  put  in  place  and  being  found  to  differ 
somewhat  from  the  ancient  ones,  there  has  been 
too  strong  a  disposition  to  scrape  and  clean  the 
older  ones  to  match  the  new.  It  is  therefore  of 
the  greatest  importance  that  the  documents 
should  be  studied  and  the  memories  of  archi- 
tects and  artisans  consulted  before  it  is  too  late, 
and  that  a  complete  account  of  the  restorations 
carried  out  be  compiled  and  made  accessible  to 
all  students  of  the  monuments  in  question.  If 
one  goes  to  Wells  Cathedral  as  a  student,  he 
should  have  a  ready  means  of  ascertaining  just 
which  statues,  which  pew  heads,  which  details 
of  the  sculptured  exterior  and  interior,  are 
w^iolly  modern,  which  have  been  scraped  and 
cleaned,  and  which  remain  intact. 

The  restorations  of  the  great  French  cathe- 
drals have  been  on  the  whole  judicious,  because 
the  respect  felt  in  France,  by  every  local  com- 
munity for  its  own  monuments,  is  so  great  that 
the  newly  cut  stones  which  are  inserted  to  make 
good  decaying  or  broken  stones  of  the  old  fabric, 
are  most  carefully  copied  from  the  originals; 
and  such  work  as  cannot  be  copied,  such  as  the 
elaborate  sculpture  of  the  porches,  is  preserved 
in  its  existing  state  with  pious  care.  One  can 
study  the  cathedral  of  Chartres  or  Reims  with- 
out much  fear  that  those  parts  which  no  modern 
hand  could  touch  without  destroying  have  l^een 
renovated.  There  are,  however,  remarkable  ex- 
ceptions. One  which  may  be  named  is  the  re- 
building of  the  important  and  exquisite  church 
of  S.  Front  at  P^rigueux.  This  building  has 
been  entirely  rebuilt,  and  it  is  not  unfair  to  say 
that  the  attempt  has  been,  not  to  preserve  the 
old  church,  but  to  build  a  new  one  according  to 
the  architect's  notions  of  a  Romanesque  church 
of  the  date  of  S.  Front.  This  will  be  found 
very  completely  and  carefully  described  in  the 
book  entitled  A  Visit  to  the  Domed  Chxirches 
of  CJia rente,  published  by  the  London  Archi- 
tectural Association  after  1875;  see  the  pre- 
liminary chapter,  and  also  the  description  of  the 
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plates  of  that  church.  The  Romanesque  church 
at  Auteuil,  in  Paris,  has  been  restored  in  a 
similar  radical  way,  that  is  to  say,  rebuilt  from 
its  basement.  The  cathedral  at  Valence,  on  the 
Rhone,  has  been  rebuilt  in  a  similar  fashion. 
The  famous  strong  castle  of  Pierrefonds  was 
restored  by  Viollet-le-Duc  at  the  expense,  it  is 
understood,  of  the  Emperor  Napoleon  III.,  and 
here,  while  the  repair  of  the  walls  and  the  forti- 
fications, roofs,  and  the  like  can  be  justified  in 
every  important  part,  the  artist  has  allowed 
himself  almost  a  free  hand  in  the  decorative 
sculptures  and  paintings.  The  fortress  is  trust- 
worthy as  an  example  for  the  modem  student 
of  military  architecture,  but  the  decorated  halls 
are  mere  pastiches. 

As  regards  the  restoration  of  buildings  in 
towns,  it  is  to  be  observed  that  those  who  reside 
in  the  place  have  a  feeling  toward  one  of  their 
local  monuments  somewhat  different  from  that 
held  by  visitors.  Thus,  to  the  Venetian  who 
walks  every  afternoon  on  the  Place  of  S.  Mark 
and  takes  coffee  under  the  arcades,  it  seems  ab- 
surd that  his  familiar  Ducal  Palace,  Church  of 
S.  Mark,  Procuratie  Vecchie,  and  the  rest 
should  be  left  shabby  and  defaced  by  time  merely 
to  please  travellers.  To  him  it  seems  important 
that  the  church  should  be  firm,  and  square-set, 
and  neat-looking;  and  that  the  palace  should 
seem  elegant,  whole,  and  free  from  flaws  and 
defacements.  He  cannot  understand  that  it  is 
of  vital  importance  to  the  whole  world  of 
students  that  every  capital  that  can  possibly  be 
left  in  the  arcades  should  remain  unaltered  from 
that  which  time  and  accident  has  left  it.  This 
love  of  local  monuments  is  not  to  be  ignored 
merely  because  of  the  fact  that  sometimes  fine 
old  buildings  are  destroyed  to  make  room  for  a 
wide  street ;  this  also  is  a  part  of  the  local  love 
of  neatness,  elegance,  spaciousness,  and  the  ap- 
pearance of  high  cost  and  free  expenditure. 

There  is,  however,  but  one  true  doctrine,  and 
that  is  that  buildings  should  be  held  together 
by  iron  ties,  if  necessary ;  that  they  should  be 
stayed  up,  fastened  together,  held  in  place ;  that 
it  should  be  clearly  understood  that  no  modern 
work  whatever  shall  be  put  upon  them  in  the 
way  of  rebuilding,  carving,  painting,  or  the  like. 
It  is  the  most  important  thing  that  a  rich  man 
could  do  for  the  study  of  art  that  he  should 
purchase  fine  old  buildings  all  over  the  world 
an<l  see  to  it  that  they  are  left  unaltered  by 
modern  restorers. 

The  influence  of  the  French  Commission  des 
Monuments  Histonqiies  (see  Historical  Monu- 
ments) has  been  extremely  beneficial.  A  society 
was  founded  in  England  under  the  influence  of 
the  late  William  Morris,  who  was  its  first  hon- 
orary secretary,  and  this,  entitled  the  Society 
for  the  Protection  of  Ancient  Buildings,  has  also 
been  of  value.  (See  Architect ;  Architect  in 
England;  France;  Italy.)     The  student  is  also 
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referred  to  the  books  on  William  Morris  by 
Aymer  Vallance  ;  The  Art  of  William  Morris, 
folio,  and  William  Morris;  His  Art,  His 
Writings,  and  His  Public  Life  ;  octavo. 

B,  The  process  of  making  drawings  or 
models,  or  both,  showing  how,  in  the  opinion  of 
the  designers,  a  now  ruined  building  might 
probably  have  appeared  when  perfect;  also  the 
drawings,  etc.,  so  made.  Many  such  restora- 
tions have  been  published ;  and  it  is  to  be  noted 
that  all  our  modem  ideas  of  Greek  and  Roman 
buildings  are  the  results  of  just  such  drawings 
and  models,  for  none  of  them  is  so  nearly  intact 
as  to  convey  any  just  architectural  impression 
to  the  beholder.     (Compare  Relev^.) 

—  R.  S. 

RESURRXSCnON  GATE.  A  Lich  Gate  ; 
so  called  from  the  frequent  occurrence  of  rep- 
resentations of  the  Resurrection  carved  or 
painted  upon  such  structures. 

RETARTjTi.  a  decorative  screen  set  up 
above  and  behind  an  altar,  generally  forming  an 
architectural  frame  to  a  picture,  bas-relief,  or 
mosaic,  which  are  included  in  the  term.  It  is 
sometimes  a  movable  feature  resting  on  the  back 
of  the  altar,  and  is  often  made  of  precious  ma- 
terials. The  retable  sometimes  includes  a  shelf 
or  shelves.  (See  Altar  Ledge ;  Reredos ;  Super- 
Altar,  under  Altar.) 

RZSTAINING  "WALL.     A  wall  erected  at  a 

place  where  a  difference  of  level  occurs  in  the 

soil  and  intended  to  retain  the  higher  soil  and 

prevent  it  from  sliding. 

Benjamin  Baker,  C.  E.,  The  lateral  Pressure 
of  Earthwork ;  Professor  William  Cain,  C.  E., 
Practical  Designing  of  Retaining  Walls. 

RL'l'lC  U LATE.  Crossed  with  a  network  of 
lines ;  decorated  on  a  basis  of  regularly  inter- 
secting lines,  as  on  a  surface  ornamented  with 
an  interlacing  of  fillets  or  reglets  like  network, 
presenting  a  meshed  appearance.  This  species 
of  ornamentation  is  common  in  the  Byzantine 
and  Romanesque  styles. 

RETREAT.  A  falling  back,  retirement,  or 
withdrawal,  as  of  one  surface  behind  another  in 
a  panel,  or  of  a  part  of  a  building,  or  of  a  whole 
building,  behind  or  to  the  rear  of  another. 

RETROCHOIR.  A  projection  behind  the 
choir  or  east  end  of  a  church,  forming  a  separate 
division  or  chapel ;  if  there  is  a  lady  chapel,  it  is 
interposed  between  the  lady  chapel  and  the 
choir. 

RETURN.  A  surface  turned  back  from  a 
principal  surface,  as  the  side  of  a  pilaster,  the 
jamb  of  a  window  or  door  opening.  A  return 
forming  an  oblique  angle  is  called  a  splayed  re- 
turn.    (See  Splay.) 

RETURNED  MOULDING.  A  moulding 
continued  in  a  different  direction  from  its  main 
direction,  as  in  mediaeval  architecture,  a  drip, 
hood,  or  label  moulding  over  an  arch,  when,  at 
the  springing  point  on  either  side,  it  tunis  and 
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RBVBAIi 
assumes  a  horizontal  direction,  either  for  a  short 
distance  or  continuously,  as  a  string  course. 
(See  Dripstone,  and  the  figures  under  that  term.) 

rBVBAIl  That  portion  of  the  jamb  of  i 
opening  or  recess  which  is  visible  from  the  face 
of  the  Willi  back  to  the  fnime  or  uther  structure 
which  may  be  placed  between  the  jamba.  Thus, 
the  windows  of  an  ordiiiary  brick  building  have 
usually  reveals  of  some  four  inches  ;  that  being 
the  width  of  each  brick  jamb  visible  outside  of 
the  window  frames. 


Rib,  Fia.  1:  Earlt  Rtbbrd  Vavltino  ^ 
Eksrntial  Ribs,  ttk..  Diagonal  Kibs  (C 
AT  THE  Crntbai.   Boss  ;   Tranrverke  K 

THE    VAULTINO    SQUABEB:       WaLL     RiBB     (FORHKREtx)     ON 

Right  akd  Lbft;    th«  Cohpartmrnt  in  the  Distance 
IB,  IN  Pabt,  in  Sexpartite  Vaulting;    Salisburt  Ca- 


RU  V  ilHB^IRATIOIT.  The  process  of  reflec- 
tion of  sound  by  the  walls  whereby  it  is 
returned  into  the  room,  as  distinguished  from 
transmission  or  absorption.  This  results  in  a 
prolongation  of  the  sound,  or,  if  the  source  con- 
tinues to  act,  in  cumulative  intensity.  It  is  to 
be  carefully  distinguished  from  resonance.  (See 
Acoustics.)  — W.  C.  S. 

REVB8TRT.       Same   as   Vestry;    the   old 

RUVilTl^BNT.  In  masonry,  a  facing  in- 
tended to  afford  a  better  or  more  fitting  surface, 
as  the  facing  of  a  rubble  or  concrete  wall  with 
thin  slabs  of  marble  according  to  the  Roman 
manner,  or,  in  interior  work,  with  marble,  stone, 
wainscoting,  or  any  other  material  in  the  service 
of  decoration. 

RUViriT,  NICHOIiAS ;  architect ;  b.  about 
1721  ;  d.  June  3,  1804. 

He  visit«d  Rome  in  1742  and  met  James 
Stuart  (see  Stuart,  J.),  with  whom  he  went  to 
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Athens  in  1750.  He  was  associated  with 
Stuart  in  the  preparation  of  the  Antiquities  of 
Athms,  i  vols,  folio,  1762-1816.  He  also 
prepared  the  drawings  of  Parts  I.  and  II.  of  the 
Antiguitiea  of  Ionia  (1769-1797,  folio)  pub-  - 
lished  by  the  Society  of  Dilettanti.  He  de- 
signed and  decorated  various  residences  in 
England. 

Redgrave,  Dietionary  of  ArtitU. 
REYNATID    (RI]aNAni.T)    DB    COR- 
MONT.      (See  Cormont,  Reynaud  de.) 

RETITAUD,  FRANpOIS  !•& 
ONCE ;  engineer  and  arcliitect ;  b.  Nov, 
I,  1803,  at  Lyons;  d.  Feb.  14,  1880,  at 
Paris. 

He  went  to  Paris  in  1818,  was  a  pupil 
at  the  Ecole  polyieclinique  and  of  Du- 
rand  (see  Durand).  In  1824  he  entered 
the  Bct^e  dea  Beaux  Arts  as  a  pupil  of 
Huyot  (see  Huyot).  He  studieti  in 
Ita^  and  in  1835  became  an  engineer 
in  the  Service  des  Ponts  et  Chaussiea. 
In  1842  he  was  appointed  professor  of 
architecture  at  the  Ecole  des  I^ntit  et 
Cliauasies.  March  7,  1883  he  was  as- 
sociated with  Vaudoyer  and  VioUet-Ie- 
Duc  as  inspecteur  gin4ral  des  idificea 
,  diocfsaina.  He  became  iimpecieurjj^n- 
h-al  des  ponts  et  chaassiea  in  1867, 
and  in  1869  director  of  the  £<x>ie  des 
Ponts  et  Ciiaussies.  He  was  one  of  the 
founders  of  the  SociH^  cetUrale  des  ar- 
ehilectea.  He  is  best  known  by  his 
Traiti  d' Architecture  (test  2  vol,  4to, 
plates  2  vol.  fol.,  1830-1858). 
I   THE        CharveC,  Architectes  Lyonnaia. 

HBZ-DE-CHAUSStlE.  In  French 
buildings,  the  story  on  a  level  with  the 
ground  (see  Stage  and  sub-titles). 

BHODONXTK  A  silicate  of  man- 
ganese of  a  pink  or  red  colour,  frequently 
streaked  and  spotted.  Hard  and  tough,  and 
with  a  close  texture.  Little  used  in  America, 
but  a  favourite  material  with  the  Russians. 
Found  in  commercial  quantities  only  in  the 
Urals.  —  G.  P.  M. 

RH0EE08.     (See  Theodoros.) 
RIAI.TO,   BBZDaE    OF    THE    (Ponte   di 
Rialto).     The  ancient  bridge  which    connects 
the   Rialto    with    the    other    large    island    of 
Venice,  Isola  di  San  Marco.     (See  Bridge.) 

RIB.  A  moulding  on  an  arclied  or  flat  ceil- 
ing; but  specifically  and  more  properly,  in 
medifEval  vaulting,  an  arch,  generally  moulded, 
forming  part  of  the  skeleton  upon  which  rest 
the  intermediate  concave  surfaces  which  consti- 
tute the  shell  or  closure  of  the  vault  The 
crowning  intersections  of  these  arches  or  ribs 
are  adorned  with  sculptured  bosses.  In  quad- 
ripartite vaulting  the  main  diagonal  ribs  are 
called  by  that  name  and  also  arcs  ogiveB 
(see  Ogive) ;  each  transverse  rib  is  called  arc 


&.SSI 


sen 
sill 


HP. 


BIB  BICAMATORl 

tloubleau,  and  each  longituiliDal  rib,  arc  for-  I  RIBAITD.  Same  as  Ribbon. 
mere'.  To  this  I'unilamental  system  of  riba  |  RIBBET.  Same  as  Rebate :  Rabbet, 
supplementary  and  siibordiDBt«  ribs 
were  afterward  added,  dividing  the 
concave  of  the  ceiling  into  many 
panels,  but  in  geDeral  these  had  no 
function  in  the  constructioD.  (See 
Lieme  Rib.) 

Diagonal  Rib.  In  a  ribbed  vault, 
■one  of  the  two  intersecting  riba  ex- 
tending from  one  comer  of  the  com- 
partment to  that  diagonally  oppoeit^. 
In  Oothic  vaulting,  the  diagonal  riba 
were  generally  aemicircles;  so  that 
the  wall  ribs  (fornterets)  and  cross 
ribs  {arcs  doubhaux)  were  naturally 
pointed  to  avoid  the  cupola-like  fonn 
which  would  result  from  too  great  a 
difference  in  their  respective  heights. 
'When  the  diagonal  ribs  were  thus 
pointed,  the  cross  ribs  and  wall  riba 
were  iMturally  given  the  form  of  a 
jnore  acute  pointed  arch.  (See  Ogive.) 

Laminated  Rib.  Same  as  La- 
minated Arch  (which  see  under 
Arch). 

Ueme  Rib,     (See  under  L.)  Rib,  Fm.  2;    Vaultino  op  1360  with  hant  Ribs  used  fob 

pias.  Mb^  A  i„„gi.„,if„.i  db  srsv^oSiS  ™"„™™,"  nrf^vsMYs'.'; 

sometimes  used  at  the  apex  of  medi-      Abbri. 
feval  vaulting. 

■Wall  Rib.     That  one  of  the  two  formerets  I       RIBBINa.       Decorating    with    ribs ;    the 
which  is  closely  attached  to  the  exterior  wall  of  |  results  of  such  treatment,  especially  as  shown  iu 

the  later  vaulting  of  the  Middle 
Ages,  when  noii -constructive  ribs 
were  multiplied  for  the  sake  of 
decorative  eflect,  and  in  the  ara- 
besques formed  by  intersecting  ribs 
in  the  stucco  ceilings  of  the  Tudor 
period  in  England. 

RIBBON.     A.    A  narrow  belt 
I  of  decoration  in  any  material  or  in 
colour  alone. 

B.  In  carpentry,  a  thin  strip 
of  bent  wood,  such  as  is  used  in 
shaping  convex  or  concave  sur- 
faces. In  ship  carpentry,  where 
it  is  more  frequently  used,  it  is 
called  rib  band. 

C.  A  thin  grooved  strip  of  lead 
useil  in  glazing  stained  glass  win- 
dows, or  in  setting  the  quarrels 
or  panes  in  leaded  sashes.  (See 
Window,  Part  II.) 

D.  In  the  balloon  frame  con- 
struction of  the  United  States,  a 

Rib,  Fio.  3:  RooF  with  R:b8  lakoblv  NoM-coBSTRurTionAi.;  tight  girt  or  similar  piece  secured 
EMoLtsH  Pbrpendicolar  Sttlk;  Liebne  Vault,  a  Mabv  t<j  the  faces  of  the  studs,  and 
Rkdcliffe,  Bristol;    a.d.,  1413,  >■       -  .-  .-  ji 

forming  a  contmuous  tie  around 

the  vaulting  square  in  question  ;  therefore,  par-  I  thebuildingancisupportingtheendaofthebeams. 

allel  with  and  opposite  the  other  formeret  which  RICAMATORI,    GIOVAITKI    DB'    (Olo- 

is  a  part  of  the  nave  arch  or  the  open  arch  lead-  vaiml  da  Udlue)  ;   painter  and  decorator ;  b. 

ing  into  some  other  vaulted  compartment.  |  1487  ;  d.  1564. 


RICCHINI 

According  to  Vasari,  he  studied  with  Gior- 
gioue  in  Venice  about  1508.  He  was  especially 
successful  in  decorative  painting  and  stucco 
work,  and  was  the  chief  assistant  of  Raphael  at 
the  Loggie  of  the  Vatican  and  in  painting  ac- 
cessories in  the  Loggia  of  the  Famesina,  Rome. 
The  decoration  of  the  Villa  Madama,  Rome,  is 
ascribed  to  him. 

Crowe  and  Cavalcaselle,  Raphael ;  Franceschlni, 
Elogio  di  Giovanni  da  Udine ;  Maniago,  Storia 
delle  belle,  arti  friulane ;  Vasari,  Milanesi  ed. 

RICCHINI  (RICCHINIO)  FRANCESCO 
MARIA  ;  architect. 

From  1605  to  1638  he  was  supervising  archi- 
tect of  tlie  cathedral  of  Milan.  He  was  also 
employed  at  the  Ospedale  Maggiore  where  he 
built  the  portal  on  the  Via  Ospedale.  His 
greatest  work  is  the  Palazzo  di  Brera,  the  court 
of  which  is  one  of  the  finest  in  Italy.  He  built 
also  the  Palazzo  della  Canonica  and  many  other 
buildings  in  Milan. 

Gurlitt,  Geschichte  des  Barockstiles  in  Italien; 
]ftbe,  Spdt-Benaissance ;  Boito,  Duomo  di  Milano. 

RICCIARELLI,  DANIELLO  DE' 
(DANIELO  DA  VOLTERRA) ;  painter  and 
sculptor;  b.  1509;  d.  1566. 

Ricciarelli  was  influenced  by  Sodoma,  Peruzzi 
(see  Peruzzi),  Perino  del  Vaga  (see  Buonaccorsi), 
and  Michelangelo  (see  Buonarroti).  He  was  a 
laborious  painter  and  left  many  pictures  in  the 
Roman  churches.  The  most  important  is  the 
Descent  from  the  Cross  in  the  church  of  S. 
Trinity  del  Monte,  supposed  to  have  been  de- 
signed by  Michelangelo.  He  assisted  Michel- 
angelo in  much  of  his  work. 

MUntz,  Renaissance. 

RICCIO,  ANDREA.  (See  Briosco,  Andrea.) 
RICCIO,  ANTONIO.  (See  Rizzo,  Antonio.) 
RICHARD  DE  aAINSBOROUGH.    (See 
Gainsborough,  Richard  de.) 

RICHARDSON,  CHARLES  JAMES; 
architect. 

A  pupil  of  Sir  John  Soane  (see  Soane,  Sir*  J.). 
He  published  numerous  architectural  works,  the 
most  important  of  which  are :  Architectural 
JRemains  of  Elizabeth  and  James  L  (1836, 
1  vol.  folio),  and  Studies  from  Old  English 
Man^ons  (4  vols,  folio  1841-1848). 
Redgrave,  Dictionary  of  Artists, 

RICHARDSON,  HENRT  HOBSON; 

architect ;  b.  Sept.  29,  1838 ;  d.  April  27, 1886. 
Richardson  was  bom  in  Louisiana.  In  1860 
he  entered  the  JScole  des  Beaux  Arts  under  the 
direction  of  L.  J.  Andr^.  The  outbreak  of  the 
Civil  War  having  destroyed  the  resources  of  his 
family,  he  secured  through  Andr^  a  position  as 
draughtsman  in  a  government  ofl&ce  in  Paris. 
Returning  to  America  in  October,  1865,  his  first 
commission  was  for  a  Unitarian  church  in  Spring- 
field, Massachusetts.  This  was  followed  by  the 
construction  of  the  offices  of  the  Boston  and  Albany 
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railroad  in  Springfield  and  a  church  in  Medford, 
Massachusetts.  October  1,  1867,  he  formed  a 
partnership  with  Charles  Gambrill.  In  July, 
1870,  Richardson's  design  for  the  Brattle  Street 
Church  in  Commonwealth  Avenue,  Boston,  was 
successful.  This  Romanesque  church  is  noted 
for  its  fine  tower,  bearing  a  frieze  sculptured 
with  colossal  figures.  The  best  known  of  his 
works  is  Trinity  Church  in  Boston,  begun  in  1872 
and  finished  in  1877.  In  1876  he  was  associated 
with  Leopold  Eidlitz  and  Frederick  Law  01m- 
stead  in  the  completion  of  the  State  Capitol  in 
Albany.  Richardson  built  the  Allegheny  Court 
House  (which  see).  Sever  Hall  in  Harvard  Uni- 
versity, and  numerous  public  and  business  build- 
ings. In  most  of  his  works  he  followed  a  style 
of  his  own  based  on  the  Romanesque  architect- 
ure of  southern  France. 

Van  Rensselaer,  Henry  Hohson  Richardson 
and  His  }Vorks. 

RICHIER,  QEOFFROT ;  architect. 

February  17,  1451,  Richier  succeeded  Jehan 
Roussel  as  laaltre  de  Voeuvre  of  the  cathedral 
of  Rouen.  About  1458  he  began  the  arch- 
bishop's palace  at  Rouen. 

Deville,  Revue  des  architectes  de  la  Ville  de 
Ronen, 

RICHIER,  atRARD ;  architect  and  sculptor. 

A  son  of  Ligier  Richier  (see  Richier,  L.).  In 
1511  he  made  the  fireplace  of  the  Salle  des 
Grands  Jours  at  Saint  Mihiel  (Meuse),  France. 
In  1580  he  went  to  Nancy,  and  in  1581  made 
the  tomb  of  Pemn  Lecuver  in  that  city. 

L'Abb6  Souhaut,  Les  Richiers, 

RICHIER,  JEAN ;  architect  and  sculptor. 

Probably  a  son  of  Gerard  Richier  (see  Rich- 
ier, G.).  In  1609  he  was  associated  with 
Michel  Pierre  in  constructing  the  sepulchral 
chapel  of  the  dukes  of  Lorraine  for  the  church 
of  the  Cordeliers  at  Nancy.  In  1 6 1 4  he  assisted 
in  the  fortification  of  that  city. 

L*Abb6  Souhaut,  Les  Richiers. 

RICHIER,  UaiER ;  architect  and  sculptor; 
b.  probably  in  1506  at  Saint  Mihiel  (Meuse), 
France;  d.  April  11,  1567,  at  Geneva,  Switzer- 
land. 

His  first  work  is  the  Nativity  of  Haton-Cha- 
tel  (1523).  In  1532  he  executed  for  the 
church  of  S.  Etienne  at  Saint  Mihiel  the  famous 
group  of  the  Sepulchre,  his  most  important 
work.  In  1544  he  made  the  monument  of  the 
Prince  of  Orange  for  the  cathedral  of  Bar-le- 
Duc  (Meuse),  France,  and  in  1545  that  of  Ren^ 
de  Chalon  for  the  church  of  S.  Pierre  in  that 
city.  In  1547  he  made  the  monument  of  the 
duchess  of  Philippe  de  Gueldre  for  the  Corde- 
liers at  Nancy.  In  1549  he  made  a  design  for 
the  chapel  of  the  Collegiate  church  of  S.  Maxe 
at  Bar-le-Duc,  and  in  1555  decorated  this  chapel 
with  sculpture. 

Jos  de  Lisle,  Abbaye  de  Saint  Mihiel;  Gonse, 
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Sculpture    fran^aise;     Bauchal,     Dictionnaire ; 
Tremblaye,  Solenmes. 

RICKMAN,  THOMAS,  F.S. A. ;  architect ; 
b.  June  8,  1776 ;  d.  January,  1841. 

In  1813  he  was  elected  professor  of  archi- 
tecture in  the  Liverpool  Academy.  His  best- 
known  work,  An  Attempt  to  discriminate  the 
Styles  of  English  Architecture,  was  first  printed 
separately  in  1817.  He  built  a  very  large 
number  of  churches  in  England. 

Redgrave,  Dictionary  of  Artists. 


The  line  of  meeting  of  two  oppo- 
site roof  slopes,  especially  the  nearly  horizontal 
edge  which  is  seen  against  the  sky  and  is  often 
decorated  by  a  Ridge  Ornament  or  Cresting. 

RIDQE  AND  FURROV7  TIUNQ.  (See 
Pan  Tile,  under  Tile.) 

RIDQE  ORNAMENT.  A  cresting  follow- 
ing the  ridge  of  a  roof  often  elaborately  moulded 
or  having  iloral  ornamentation  of  pottery  or  of 
lead  over  an  iron  skeleton. 

RIDGE  PIECE;  —  POLE.  The  board  or 
plank  at  the  apex  of  a  roof  against  the  sides  of 
which  the  upper  ends  of  the  rafters  abut ; 
sometimes  called  ridgeplate.  Sometimes  a 
second  plank,  called  a  false  ridgepole,  is  secured 
above  the  ridgepole  so  as  to  form  a  cresting  or 
a  foundation  for  metal  cresting. 

RIDGE  SPIKE.  A  finial  at  the  end  of  a 
ridge  crest,  made  of  the  same  material  as  the 
crest  (compare  hip  knob). 

RIDING  HOUSE.  A  building  specially 
fitted  up  for  riding  horseback  indoors.  The 
essential  part  of  the  structure  is  the  great  hall 
which  will  generally  be  high  in  the  middle  be- 
cause of  the  construction  of  the  roof,  and  may 
be  ventilated  and  also  lighted  in  part  from  the 
centre  of  the  roof.  The  floor  is  usually  covered 
with  some  soft  material  easy  for  the  horses'  feet, 
and  preventing  noise.  I'here  will  also  be  ar- 
rangements for  bars  for  practice  in  leaping,  and 
places  reserved  for  spectators  usually  in  the 
form  of  raised  galleries.  Some  of  these  halls 
are  very  large;  one  at  Moscow  is  said  to  be 
550  feet  long,  and  one  at  Darmstadt  has  a  roof 
given  as  319  feet  long  by  157  feet  broad  in  a 
single  span.  These  buildings  seem,  however,  to 
be  connected  with  military  training. 

RI(}GENBOCH,  CHRISTOPH;  architect; 
b.  1810  at  Basel;  d.  1863. 

He  was  a  pupil  of  MoUer  (see  MoUer)  at 
Darmstadt  and  studied  also  in  Berlin  and  Mu- 
nich. He  superintended  the  restoration  of  the 
minster  at  Basel,  Switzerland,  and  built  the 
Elizabeth  Kirche  in  that  city. 

Seubert,  JTunstler-lexikon. 

RIGHT  LINE  PEN.     (See  under  Pen.) 
RIGHT  OP  "WAY.   (See  Law  ;  Legislation.) 
RII.E,  G^ARD  VON.     (See  Gerard  von 
Rile.) 

RIUEVO.     (See  Relief.) 
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RINASCIMENTO.  In  Italian,  a  rebirth ; 
especially  in  the  sense  of  Renaissance,  the  Ital- 
ian movement  of  the  fifteenth  century.  The 
term  is  used  for  the  rebirth  of  literature,  scien- 
tific investigation,  and  fine  art,  while  Risorgi- 
mento  (which  see)  is  often  the  term  for  the 
epoch  historically  considered. 

RINGHXJURA.  (Connected  with  Italian 
Arringa^  a  public  address.)  In  Italian  art, 
any  place  from  which  it  was  customary  to  speak 
in  public;  especially  the  balcony  projecting 
from  the  principal  front  of  the  Palazzo  Publico, 
Palazzo  Communale,  Broletto,  and  the  like. 

RING  STONE.  One  of  the  stones  of  an 
arch  which  show  on  the  face  of  the  wall,  or  the 
end  of  the  arch  ;  one  of  the  voussoirs  of  the  face 
forming  the  archivolt.  —  W.  R.  H, 

RINK.  A  building  enclosing  a  large  unob- 
structed area  and  used  for  some  form  of  skating. 

The  skating  floor  for  ice  skating  should  be  at 
least  74  feet  x  170  feet,  insulated  with  at  least 
8  inches  of  cork  and  then  m^e  water  tight 
either  by  planking  covered  with  tarred  felt  or 
asphalt  mastic ;  it  should  be  made  tight  along 
the  sides  so  as  to  have  a  maximum  depth  at  the 
drainage  points  of  12  inches  and  at  the  sides  of 
7  inches.  Th6  top  inch  should  be  protected 
against  cutting  by  means  of  a  wooden  strip. 
The  refrigerating  pipes  should  be  carried  by 
means  of  strips  placed  parallel  with  the  short 
axis  of  the  floor  with  semicircular  depressions 
in  them  for  the  support  of  the  pipes.  There 
should  be  at  least  one  drainage  point  from 
which  connection  should  be  made  to  a  sewer 
controlled  by  means  of  a  valve.  The  entire 
skating  surface  should  be  4  feet  below  the  level 
of  the  spectators'  platform,  this  in  conjunction 
with  a  2-foot  railing  aflbrds  a  depression  in 
which  the  cold  air  lies  and  makes  it  easy  to 
maintain  the  ice  hard  and  without  fog,  and  to 
maintain  as  well  an  agreeable  temperature  for 
the  spectators. 

The  artificial  ice  is  made  by  flooding  the  floor 
and  freezing  by  either  the  compression  or  the 
absorption  system,  using  either  direct  ammonia 
expansion  or  cold  brine  circulation,  the  latter 
being  very  much  safer  and  very  much  less 
troublesome. 

The  light  must  be  very  brilliant,  a  skating 
floor  such  as  is  described  requiring  at  least  five 
hundred  16  c.p.  lamps. 

With  a  high  roof  and  windows  at  the  sides 
no  especial  provision  need  be  made  for  ventila- 
tion. If  the  conditions  are  different,  then  a  fan 
should  be  provided,  discharging  cold  air  into  the 
skating-floor  pit  near  the  ice  surface  through 
ducts  under  the  spectators'  gallery,  at  four 
points,  at  least. 

The  rink  for  roller  skating  is  arranged  in  the 
same  way  except  that  the  skating  floor  should 
be  made  of  sugar  maple  in  2-inch  strips,  well 
nailed  and  planed  smooth.  —  George  Hill. 
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HIO.  A  stream  or  canal ;  the  term  is  an 
abbreviation  of  the  Italian  Rivo  and  is  in  use 
especially  in  the  city  of  Venice,  where  it  is 
applied  to  all  the  smaller  water  streets,  that  is 
to  say,  to  all  except  the  Canalazzo  and  Cana- 
reggio. ^ 

RIOTEOUIA.  (Apparently  a  Venetian  ab- 
breviation of  Bivo  {rid)  terrazzato,)  A  street 
made  by  the  filling  up  of  a  canal ;  especially  in 
Venice,  where,  during  the  last  forty  years,  a 
number  of  old  canals  have  been  turned  into 
streets  which  are  generally  wider  and  straighter 
than  the  old  calli, 

RXPUnr,  THOBffAS;  b.  about  1685;  d. 
1758. 

In  1705  he  obtained  the  freedom  of  the  Car- 
penters' Company.  Favoured  by  Sir  Horace 
Walpole,  he  became  chief  carpenter  of  the  king, 
1721,  a  place  previously  held  by  Grinling  Gib- 
bons. He  built  Houghton  Hall,  Norfolkshire, 
from  the  designs  of  Colin  Campbell,  and  from 
1724  to  1730  Wolterton  House  in  the  same 
shire.  At  about  the  same  time  he  built  the 
Admiralty,  in  London,  except  the  fa9ade. 

Stephen-Lee,  Dictionary  of  National  Biography. 

RIP  RAP.  Broken  stone  more  irregular  in 
shape  and  size  than  Rubble ;  used  in  walls  and 
foundations. 

RIP  RAP  "WALL.  A  stone  wall  without 
regularity  of  structure ;  as  used  in  deep  water. 

RISE.  A,  The  vertical  distance  between  two 
consecutive  treads  in  a  stair;  sometimes,  the 
entire  height  of  a  flight  of  stairs  from  landing  to 
landing.     (See  Riser.) 

B.  The  vertical  height  of  the  curved  part  of 
an  arch,  that  is  the  distance  measured  vertically, 
as  in  an  elevation,  from  the  springing  line  to 
the  highest  point  of  the  curved  intrados. 

RISER.  A.  The  upright  of  one  step, 
whether  the  step  be  in  one  piece  as  a  block  of 
stone,  or  built  up.  In  the  former  case,  the 
riser  is  the  surface  alone  (compare  Jamb ;  Soffit). 
In  the  latter  case,  the  riser  is  the  board,  plate 
of  cast  iron,  or  similar  thin  piece  which  is  set 
upright  between  two  treads. 

B.  By  extension,  the  same  as  Rise.  A  stair 
in  which  the  treads  are  separate  planks,  slabs 
of  slate,  plates  of  iron,  or  the  like,  is  sometimes 
built  without  risers.  (See  Open  Riser  below.) 
In  this  case,  an  incorrect  extension  of  the  term 
is  used,  and  such  a  stair  is  said  to  have  open 
risers. 

Open  Riser.  The  space  between  two  adjoin- 
ing treads  in  a  stair  when  such  space  is  not 
filled  with  a  solid  riser.     (See  Riser.) 

RISING  JOINT  HINQE.  (See  Rising 
Hinge,  under  Hinge.) 

RISING  LINE.  In  plumbing  and  gas  fit- 
ting, the  main  which  carries  water  or  gas  verti- 
cally or  nearly  so ;  the  term  often  including  the 
minor  pipes  and  branches  attached. 

RISORQIMENTO.     (See  Riuascimento.) 
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RIVA.  A  piece  of  ground  along  the  edge 
of  the  water ;  a  quay  or  terraced  road  at  the 
water's  edge.  The  word  is  used  for  one  of  the 
larger  water-side  streets  of  Venice,  especially 
the  Rioa  degli  Schiavoni. 

RIVET.  A  short  bolt  or  pin  of  wrought 
iron,  copper,  or  other  malleable  metal,  formed 
with  a  head,  so  that  when  inserted  in  a  hole 
passing  through  two  pieces  of  metal,  the  point 
or  end  projecting  on  the  other  side  having  been 
hammered  flat,  a  second  head  is  formed  and  the 
junction  made  thus  permanent  and  effectual. 
Except  when  the  rivets  are  small,  this  hammer- 
ing out  of  a  second  or  inner  head  is  done  while 
the  rivet  is  hot,  so  that  by  shrinking  in  the  pro- 
cess of  cooling  it  may  bind  more  closely  the 
pieces  which  it  is  intended  to  unite.  In  this 
closer  and  more  effectual  bond  exists  the  princi- 
pal advantage  of  rivets  over  bolts  and  nuts. 

RlVETTlNa.  The  process  of  uniting  the 
various  parts  of  any  structural  member  or  frame- 
work of  stone  or  iron  by  the  use  of  hot  or  cold 
rivets,  whether  driven  and  headed  by  machines 
or  by  hand.     (See  Iron  Construction.) 

RIVOLTATURA.     (See  Mosaic.) 

RIZZO  (RlCdO),  ANTONIO  DI  QIO- 
VANNX  (The  Antonio  Bregno  of  F.  Sanso- 
vino);  sculptor  and  architect;  d.  about  1498. 

Antonio  Rizzo  should  not  be  confounded  with 
Andrea  Briosco  (see  Briosco,  Andrea)  called 
Riccio.  Antonio  Bregno  of  Como,  sculptor  of 
the  monument  of  the  Doge  Francesco  Foscari 
in  the  church  of  S.  Maria  dei  Frari,  in  Venice, 
ia  probably  also  a  diflerent  person.  The  only 
work  which  bears  Rizzo's  signature  is  the  statue 
of  Eve  on  the  Arco  Foscari,  at  the  Doge's  Pal- 
ace, Venice,  but  the  Adam  and  other  statues  on 
the  Arco  are  doubtless  by  him.  Sansovino  (op. 
cit.)  ascribes  to  him  the  monument  of  the  Doge 
Niccolo  Tron  in  the  Frari.  Rizzo's  chief  work 
was  the  reconstruction  of  that  portion  of  the 
court  of  the  Doge's  palace  which  was  destroyed 
by  fire  Sept.  14,  1483.  He  held  the  office 
of  Soprastante  of  this  work  until  1498.  At 
the  Doge's  Palace,  Rizzo  built  the  northern  half 
of  the  eastern  wing  (on  the  Riva),  including  the 
facade  upon  the  court  and  that  upon  the  canal. 
The  Giants'  Stair  (which  see,  under  Stair)  was 

also  built  by  him. 

Bernascone,  La  vita  e  le  opere  di  Antonio  Rizzo  ; 
Paoletti,  JRinascimento ;  MUntz,  Renaissance; 
Perkins,  Italian  Sculptors;  Cicognara,  Fabbricht 
di  Venezia ;  Meyer,  Das  \  enezianische  Grabdenk- 
mal;  Zanotto,  Palazzo  Ducale;  Sansovino, 
Venetia, 

ROBBIA,  ANDREA  DELIiA;  sculptor; 
b.  Oct.  28,  1435 ;  d,  Aug.  4,  1525. 

A  nephew  of  Luca  della  Robbia  (see  Robbia, 
Luca  della),  and  assisted  him  in  developing  the 
art  of  colouring  terra  cotta  with  stanniferous 
glazes.  The  scheme  of  colour  employed  by  Luca 
was  always  simple,  and  Andrea  usually  confined 
himself  to  blue  and  white  for  the  figures,  re- 
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serving  polychromatic  decoration  for  the  acces- 
sories. He  is  less  severe  and  elevated  in  style 
than  Luca.  The  only  work  which  can  with 
certainty  be  ascribed  to  Andrea  is  the  retable 
of  the  church  of  S.  Maria  delle  Grazie  at  Arezzo 
(see  Benedetto  da  Maiano).  The  works  of  the 
members  of  the  family  can  hardly  be  distinguished 
(see  Robbia  Work). 

(For  bibliography,  see  Robbia,  Luca  della.) 

ROBBIA,  GIOVANNI  DELLA ;  sculptor ; 
b.  May  8,  U69;  d.  about  1529. 

One  of  the  seven  sons  of  Andrea  della  Robbia 
(see  Robbia,  A.  della),  of  whom  five  appear  to 
have  assisted  him  in  the  development  of  the 
family  specialty  of  colouring  terra  cotta  with 
stanniferous  glazes.  (See  Robbia,  Luca  della; 
Robbia  Work.) 

(For  bibliography,  see  Robbia,  Luca  della.) 

ROBBIA,  QIROLAMO  (J^RdME) 
DELLA ;  sculptor  and  architect ;  d.  Aug.  4, 
1566. 

Girolamo  was  the  youngest  son  of  Andrea 
della  Robbia  (see  Robbia,  Andrea  della).  Noth- 
ing is  known  of  him  until  he  went  to  France, 
probably  between  1525  and  1528.  In  a  docu- 
ment dated  Feb.  5,  1529,  Jerosine  de  Robia, 
tailleur  (V  ymages  et  esmailleur  is  men- 
tioned as  associated  with  Pierre  Gadier,  Maistre 
Magon  in  the  construction  of  the  Chateau  du 
Bois  de  Boulogne  (known  as  the  Chateau  de 
Madrid,  and  destroyed  in  the  eighteenth  cen- 
tury). He  appears  in  the  records  of  the  build- 
ing until  1553,  and  he  was  either  its  architect 
or  the  designer  of  the  terra-cotta  decoration, 
which  was  destroyed  with  the  building. 

Marquis  de  Laborde,  Le  Chctteau  du  Bois  de 
Boulogne;  Marquis  de  Laborde,  La  Renaissance 
des  Arts;  Palustre,  La  Renaissance  en  France; 
Jacques  Androuet  du  Cerceau,  Zjes  plus  excellents 
bastiments  de  France, 

ROBBIA,  LUCA  DELLA;  sculptor;  b. 
1399  or  1400;  d.  Feb.  20,  1482. 

The  principal  member  of  a  family  of  sculptors 
in  Florence  in  the  fifteenth  century.  He  was 
apprenticed  to  a  goldsmith.  The  best  known 
of  his  works  and  the  earliest  which  can  be  dated 
with  certainty  is  the  marble  cantoria  which  was 
formerly  in  the  cathedral  of  Florence  and  is  now 
in  the  Museo  Nazionale  (Bargello).  It  was  be- 
gun in  1430  and  finished  about  1440.  The 
companion  piece  is  by  Donatello  (see  Donatello). 
Between  1437  and  1440  Luca  made  five  bas- 
reliefs,  completing  the  series  begun  by  Giotto 
(see  Giotto)  in  the  first  story  of  the  Campanile, 
Florence.  The  bronze  doors  of  the  sacristy  of 
the  cathedral  of  Florence  were  begun  by  Luca 
with  the  assistance  of  Michelozzi  (see  Michel- 
ozzi)  in  1447,  but  not  placed  until  1474.  In 
1455  he  began  the  marble  monument  of  the 
bishop  Bonozzo  Federighi  in  the  church  of  S. 
Francesco  di  Paolo  near  Florence  (finished  1451). 
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To  Luca  is  due  the  application  of  the  art  of 
glazed  terra  cotta  to  figure  sculpture  and  to 
elaborate  architectural  decoration.  He  was  as- 
sisted and  succeeded  by  various  members  of  his 
family  (see  Robbia  Work).  Luca's  earliest  work 
in  Robbia  ware,  of  which  the  date  is  known, 
appears  to  be  the  bas-relief  of  the  Reswrrection 
over  the  door  of  the  sacristy  of  the  cathedral  of 
Florence  (1443).  The  Ascension  also  in  the 
cathedral  was  made  between  1446  and  1450. 
A  series  of  medallions  on  the  facades  of  Or  S. 
Michele  (Florence)  are  among  his  earlier  works. 
The  works  of  Luca  are  more  severe  in  style  and 
more  simple  in  colour  than  those  of  his  successors. 

Marcel  Reymond,  Les  della  Robbia ;  Cavallucci 
Molinier,  Les  della  Robbia;  Stegmann,  Die  Bit- 
derhauerfamilie  della  Robbia  ;  Marquand,  Hunting 
della  Robbias  in  Italy ;  Vasari,  Milanesi  ed. 

ROBBIA  "WORK.  Glazed  terra-cotta  work 
of  the  Delia  Robbia  family. 

This  decorative  material,  though  known  to 
the  ancient  Egyptians,  Babylonians,  Assyrians, 
and  Persians,  seems  to  have  been  introduced 
into  Europe  by  the  Saracens  and  applied  by 
them  only  to  the  minor  arts.  It  assumed 
monumental  importance  in  the  hands  of  Luca 
della  Robbia,  a  Florentine  sculptor  of  unusual 
skill  and  refinement.  Work  in  this  material 
became  the  exclusive  occupation  of  his  nephew 
Andrea,  five  of  whose  sons  were  sculptors. 
These  sons  spread  their  productions  in  various 
quarters  of  Italy.  Giovanni  sent  examples  of 
his  art  into  many  small  towns  of  Tuscany,  Fra 
Ambrogio  to  the  region  about  Siena,  Fra  Mattia 
to  Umbria  and  the  Marches,  Luca  the  younger 
to  Rome,  and  Girolamo  to  France.  Giovanni 
was  succeeded  by  Benedetto  Buglioni  and  by 
Santi  Buglioni  (1494-1576),  who  continued  the 
practice  of  the  art  until  late  in  the  sixteenth 
century.  A  south  Italian  sculptor.  Maestro 
Jacopo  da  Benevento,  is  represented  by  a  signed 
altarpiece  of  glazed  terra  cotta,  and  there  are 
many  monuments  of  the  fifteenth  and  sixteenth 
centuries  made  of  this  material  which  cannot  be 
assigned  to  any  member  of  the  Robbia  School. 
Some  care  is  sometimes  required  to  distinguish 
this  class  of  Renaissance  sculptures  from  the 
similar  works  and  copies  made  by  Bastianini, 
Novelli,  and  Graziani  in  the  early  part  of  this 
century  or  by  the  Cantigalli  or  Ginori  compa- 
nies of  the  present  day. 

The  glazes  used  by  the  different  members  of 
the  Robbia  School  varied  in  quality.  Luca's 
glazes  were  hard  and  brilliant,  while  those  of 
his  successors  proved  to  be  in  many  cases  less 
durable.  Luca's  handling  of  coloured  glazes  was 
masterly,  and  the  results  harmonious  and  re- 
fined. Andrea's  attempts  at  polychromy  were 
less  successful  and  Giovanni^s  frequently  atro- 
cious. 

The  Robbia  family  applied  glazed  terra  cotta 
to    many   kinds    of   architectural    decoration. 
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Pavements  were  made  by  the  elder  Luca  for  the 
palace  of  Piero  di  Cosimo  del  Medici,  by  Andrea 
for  the  chapel  of  S.  Lorenzo  in  the  CoUegiata 
at  Empoli  and  by  the  younger  Luca,  after 
designs  by  Raphael,  for  the  loggie  of  the  Vati- 
can. The  earliest  Robbia  pavements  showed 
some  trace  of  Saracen  influence,  which,  how- 
ever, was  soon  replaced  by  more  distinctively 
Italian  designs.  Glazed  terra-cotta  ceilings 
were  made  by  Luca  for  the  Medici  palace,  for 
the  rotunda  of  the  porch  of  the  Pazzi  chapel, 
and  by  Andrea  for  the  porch  of  the  cathedral 
at  Pistoia.  Some  of  these  may  be  viewed  as 
substitutes  for  the  marble-coffered  ceilings  of 
classic  architecture,  others  for  the  mosaic- 
covered  vaiUts  of  Byzantine  type,  but  the 
designs  have  in  addition  the  charm  which 
comes  from  the  naturalism  of  the  early  Renais- 
sance. Medallions,  not  infrequently  set  in 
frames  representing  fruit  and  flowers,  decorated 
the  centre  and  comers  of  vaults,  as  in  the 
Portogallo  chapel  at  San  Miniato,  or  the  span- 
drils  of  the  arches  of  an  arcade  as  in  the 
porches  of  the  Innocent!  hospital  in  Florence 
or  the  Ceppo  hospital  in  Pistoia,  or  were 
arranged  in  horizontal  lines,  as  in  the  Pazzi 
chapel.  Medallions,  rectangles,  and  other 
simple  forms  were  frequently  used  for  heraldic 
emblems. 

The  minor  towns  of  Tuscany  contain  on  the 
walls  of  their  public  buildings  hundreds  of  coats- 
of-arms  in  glazed  terra  cotta  by  the  Robbia 
School.  Continuous  friezes  were  not  commonly 
made  of  this  material.  Luca  attempted  them 
on  a  small  scale  on  two  baldachinos  at  Impru- 
neta,  and  Andrea  made  a  terra-cotta  frieze 
around  the  interior  of  the  dome  of  S.  Maria 
delle  Carceri  at  Prato.  It  was  reserved  for  the 
pupils  of  Giovanni  to  make  the  very  striking 
frieze  of  the  Ceppo  hospital.  Not  a  few  lu- 
nettes were  made  by  the  Robbias,  as,  for 
example,  the  pointed-arched  lunettes  in  the 
Florence  cathedral  by  Luca,  the  round-arched 
lunette  over  the  entrance  of  the  cathedral  at 
Prato  by  Andrea,  and  the  polychromatic  lunette 
by  Giovanni,  recently  acquired  by  the  Brooklyn 
Institute. 

Many  magnificent  altarpieces  in  glazed  terra- 
cotta may  be  credited  to  this  school.  Their 
pilasters  and  capitals  and  friezes  and  mouldings 
are  charming  examples  of  Renaissance  architec- 
tural design.  It  would  be  diflicult  to  find  a 
more  exquisite  monument  of  its  kind  than 
Luca's  tabernacle,  which  serves  as  an  altarpiece 
in  the  chapel  of  the  Holy  Cross  at  Impruneta. 
Andrea  is,  however,  much  more  abundantly 
represented  by  beautiful  altarpieces  in  many 
Italian  towns  outside  of  Florence,  especially  at 
Arezzo  and  La  Verna.  Perhaps  the  most  per- 
fect of  his  altarpieces  is  the  Coronation  of  the 
Virgin  in  the  Osservanza  near  Sieca.  A  good 
example  of  such  altarpieces  is  the  Assumption 
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of  the  Virgin  in  the  Metropolitan  Museum^ 
New  York.  Many  inferior,  highly  coloured  but 
partially  glazed  altarpieces  were  made  by  the 
pupils  of  Giovanni  for  the  smaller  villages  of 
central  Italy.  The  figured  composition  m  these 
altar-pieces  are  in  high  relief.  Sculptures  in 
the  round,  like  the  beautiful  group  representing 
the  Visitation,  which  Luca  made  for  the  church 
of  S.  Giovanni  at  Pistoia,  were  not  common. 

Pavements,  ceilings,  lunettes,  friezes,  me- 
dallions, altarpieces,  statues,  by  no  means 
exhaust  the  list  of  the  applications  made  by 
the  Delia  Robbia  family  of  glazed  terra  cotta. 
The  churches  of  central  Italy  are  abundantly 
supplied  with  Robbia  tabernacles,  and  Robbia 
fonts,  candelabra,  and  vases  are  not  rare.  Thus 
the  new  technique  was  applied  systematically 
in  many  directions,  where  previously  more  ex- 
pensive methods  of  marble  and  metal  sculpture^ 
of  mosaic  and  tempera  painting  had  prevailed* 

—  Allan  Marquand. 

ROBERT  DE  COUCT;  architect;  d.  1311. 

The  architect  of  Reims  cathedral,  after  the 
the  fire  of  1211,  was  either  Robert  de  Coucy  or 
Hue  Libergier  (see  Libergier),  who  began  the 
church  of  S.  Nicaise  at  Reims  in  1229.  The 
Robert  de  Coucy  known  to  the  records  became 
architect  of  S.  Nicaise  at  the  death  of  Libergier 
in  1263.  He  was  also  architect  of  the  cathe- 
dral of  Reims  at  this  later  time. 

Gonse,  L^Art  Gothiqve;  Cerf,  Notre  Dame  d& 
Reims;  Tarb6,  Notre  Dame  de  Reims;  L'Abb6 
Tourneur,  Description  de  Notre  Dame  de  Reims  ,- 
Baucbal,  Dictionnaire. 

ROBERT  DE  LUZARCHBS.  (See  Lu- 
zarches,  Robert  de.) 

ROBIN,  PIERRE;  architect. 

He  made  the  plans  of  the  church  of  S. 
Maclou  at  Rouen  about  1437  and  conducted 
the  works  on  that  building  until  1450. 

Bauchal,  Dictionnaire. 

ROBU8TI,  JACOPO.     (See  Tintoretto.) 

ROCAILIiB  (n.).  A  system  of  decoration^ 
supposed  to  be  founded  upon  the  forms  of  rocks, 
or  upon  the  artificial  rock  work  of  the  seven- 
teenth-century gardens  to  which  were  added 
shells  sometimes  of  real,  sometimes  of  imaginary 
shapes.  The  ornament  soon  passed  into  a  sys- 
tem of  scrolls  combined  with  abundant  floral 
and  other  carving,  with  gilding  used  freely,  and 
paintings  in  panels.  This  system  of  ornamen- 
tation was  used  equally  for  the  wood-lined 
interiors  of  handsome  residences  and  choirs  of 
churches  and  for  the  smallest  objects  of  familiar- 
ornamentation,  such  as  the  little  boxes  of  gold, 
ivory,  and  tortoise  shell  used  for  snuff  and  bon- 
bons, small  toilet  articles  and  the  like.  The- 
essence  of  the  style  is  that  these  curves  shall 
never  be  continuous  for  more  than  a  short  dis- 
tance, nor  make  more  than  one  double  curve- 
like  the  letter  S,  without  breaking  ofif  to  begina 
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again  abruptly.     (See  Meissonier,  and  the  col- 
lective edition  of  liiH  works  cited.)  —  R.  S. 
SOCK-CUT  BDILDIira.     ExcavatioD   in 


native  rock  without  the  aid  of  masonry,  or 
with  but  little  masonry.  Tombe  so  excavated 
are  common  in  Egypt,  Lycio,  Petiu,  Etruria, 
and  JeruBalem,  generally  presenting  an  archi- 
tectural front  only,  with  dark  interior  cham- 


ROCK  WORK 
Ellora,    they    are    entirely    isolated   from   the 
native  rock  mass  from  which  they  were  cut, 
presenting  within  and  without  all  the  appear- 


BocK-CTTT  Building:   Toi 


r  Telhissds  ;    sex 


ance  of  structural  buildings,  though  actually 
monolithic.  —  H.  V.  B. 

BOCK  FACED.     Same  as  Quarry  Faced. 
(See  Stone  Cutting.) 


T  BtriLDiNo;  Uhdirgrodnd  KiTCHKt,  Viu^oB  or  HoKDjEBiA,  Stria. 


bera,  of  which  the  sections  are  supported  by 
maases  of  stone  left  in  the  form  of  solid  pillars. 
Temples  so  excavated  occur  in  Nubia,  as  at 
Ipeamboul,  and  in  modem  India,  where,  as  at 


ROCK  TEUPLB.    (See  Rock-cut  Building.) 

ROCK  ^trORK.     A  rough  and   purposely 

irregular  combination  of  stones,  broken  brick^ 

and  other  hard  materials,  with  cement  mortar 


ROCOCO  ARCHITECTURB 
poured  over  it,  and  earth,  pebbles,  and  the  like 
filling  the  cavities,  sometimes  having  grass  and 
small  plants  growing  upon  it ;  the  whole  in- 
tended as  a  garden  decoration  in  what  was 
supposed  to  be  a  naturalistic  style.  This 
device  was  common  in  the  eighteenth  century, 
and  its  prevalence  is  supposed  t«  have  had  to 
do  with  some  of  the  features  and  with  the 
oamee  of  the  decorative  styles  of  the  time. 
(See  Rocaille ;  Rococo.) 

BOCOCO  AKCHITECrnRK     The  archi- 


tecture of  the  century  beginning  about  1660 
A.D.  in  so  far  as  it  is  marked  by  a  certain 
excess  of  curvature  and  a  lack  of  firm  lines  and 
formal  distribution.  The  term  is  of  French 
origin,  in  spite  of  its  Italian  appearance,  and 
was  apparently  derived  from  the  term  Rocaille. 
The  characteristic  decoration  of  the  style  is 
hardly  seen  in  the  exteriois  of  buildings,  or  at 
least  hardly  in  the  walls,  porticoes,  etc.,  but 
these  are  characteriJied  by  great  boldness  in 
deviation  from  the  classical  orders  as  described 
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and  drawn  by  Vignola  and  other  authorities. 
The  capitals  of  columns  assume  new  foims ; 
wreaths  and  festoons  adorn  the  Ionic  capital ; 
the  entablature  is  sometimes  cut  into  pieces,  or 
wholly  changed  in  its  proportions  to  allow  of  a 
story  of  windows ;  there  is  a  tendency  toward 
setting  piers  and  flanking  buttresses,  with  an 
angle  projecting  in  front,  so  that  the  plan  of 
the  buttress  is  approximately  triangular ;  there 
is  a  disposition  to  use  irregularly  curved  win- 
dow heads  and  door  heads,  and  to  open  windows 
of  round  and  oval  shape  in  unusual 
places ;  the  balconies  have  commonly 
wrought-iron  railings,  and  these  are 
of  fantastic  curvature  both  in  plan 
and  vertically ;  sculpture   of  human 
figures,  either   complete   or  used   as 
caryatids  and  telamones,  is  very  much 
diversified  in  pose  and  gesture.     The 
characteristic    interior    decoration    is 
composed  of  scmlis  which  pass  into 
each  other  abruptly,  as  described  under 
Rocaille.  There  is  also  in  the  interiors 
a  singular  indifference  to  the  construc- 
tive character  of  the  denign,  the  walls 
passing  into  the  flat  ceilings  through 
a  very  large  cove,  whicli  is  not  limited 
to  horizontal  lines  either  at  top  or 
bottom,  but  when  seen  from  below  is 
difficult  to  determine  as  to  size  nnd 
exact  location.      These  strange  coves 
are   often   filled   with  very  elaborate 
and  highly  finished  painting,  a  con- 
tinuation   often    of    the   composition 
with     which     the    ceiling    is    filled. 
Openings  also  fill  the  wall  above  doors 
and  windows.     (See  Overdoor ;  Dessus 
de  FenStre  ;    Dessus  de  Porte ;    also 
Chmrigueresque.)  — R.  S. 

ROD.  A  piece  or  strip  of  wood, 
such  as  could  be  cut  out  of  a  plank  ; 
that  is  to  say,  about  2  inches  square ; 
as  used  by  carpenters  for  setting  out 
theur  work.  Such  a  strip  of  wood, 
marked  with  feet  and  half  feet,  and 
sometimes  with  inches  and  half  inches 
for  a  part  of  its  length,  is  generally  cut 
exactly  10  feet  long,  and  is  then  called 
by  the  workmen  the  Ten-foot  Rod, 
lY  ^1'  Ugtitnlng  Rod.     (See  under  L.) 

Plctor*  Boa.  A  rod  serving  the 
same  purpose  as  a  Picture  Moulding  (which 
see  under  Moulding). 

BOSaXTER.  EARL  ;  arehitect ;  b.  June  19, 
1804;  d.  1867. 

He  was  educated  at  the  Academy  of  Vienna 
and  in  Italy,  and  was  appointed  Professor  of 
Perspective  at  the  Academy  in  Vienna.  Pro- 
fessor Roesner  was  especially  attracted  to  early 
mediaeval  architecture  and  built  many  Roman- 
esque churches. 

Seubert,  Kiinaller-lexHcon. 


EOOEE 
ROOBB  (I.)  ;  ArchbiHliop  of  York. 
Koger,   Arthbiahop  of  Yurk  from    1154   to 
1181,    began   in    1171    to  build   the  original 
Norman  choir  of  the  oithedral  of  York  (Eng- 
land), of  which  the  crypt  remains. 

Brown,  Melropotltan  Church  of  8.  Peter,  York. 

ROaBB  (n.),  abbot. 

The  eleventh  abbot  ofsMont  Saint-Michel. 
He  repaired  the  nave  of  the  church  of  hia 
abbey,  which  had  fallen  in  1103.  After  the 
condagration  of  1112  be  repaired  the  buildings 
of  the  abbey,  and  erected  the  conBtruftiona  to 
tbe   north  of  the  nave  of  the  chvirch.      The 
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Chides  ieonographi(/ue«  et  arckiologiques 
(Toura,  1874,  2  vol.  folio).  La  Mesae,  Etudes 
Ardiiologiques  sur  lea  Monuments  (Paris), 
1883-1889,  8  vols.  4to) ;  La  SaitUe  Vierge, 
itudea  archeologiqiiea  et  iconograp/iiquea 
(Paris,  2  vols,  folio,  1878,  etc.). 

Bellier  de  la  Chavignerie,  Dlctionnaire ;  Bau- 
clial,  Dlctionnaire. 


ROHAULT     DB    FI.EURT, 

architect;  b.  1777;  d.  1846. 

A  pupil  of  Durand  (see  Durand).  He  won 
the  premier  grand  prix  de  Rome  in  1802. 
In  1806  be  waa  appointed  inspector  of  the 
works    at    the   Arc-de-Triomphe   de   I'^toUe. 


k.  Chateau  at  Bebc 


Merveille,  usually  ascribed  to  him,  was  not 
erected  until  the  beginuing  of  tbe  thirteenth 
century. 

Hfiricher,  Moat  Saint-Mchel;  Corroyer,  Mont 
Sainl-mchtl. 

ROHAULT  DB  FI.ItnRT,  CHARLES; 
architect;  b.  Sept.  22,  1801;  d.  Aug.  12, 
1875. 

A  son  of  Hubert  Rohault  de  Fleury  (see  Ro- 
hault  de  Fleury,  below).  He  was  educated  at 
the  Ecole  Poh/technique  and  the  i'oie  des 
Beaux  Arts  (Paris).  In  1833  he  was  ap- 
pointed arcliitect  of  the  hospitals  of  Paris,  and 
about  1837  built  important  works  at  the  Jar- 
din  des  PlaMea.  He  was  associated  with 
Hittorff  (see  Hittorff)  in  designing  the  houses 
in  the  Place  de  I'fitoile  (Paris).  Charles  Ro- 
hault de  Fleury  ia  best  known  by  his  important 
works  on  Christian  archaeology  :  L'iivungile, 


From  1817  to  1833  he  was  architect  of  the 
hospitals  of  Paris.  He  built  important  public 
edifices  in  Paris. 

Bellier  de  la  Chavignerie,  Dictionnaire ;  Lance, 
Dictionaaire. 

ROLL.  A  A  nearly  cylindrical  member, 
comiaratively  small  ;  especially  a  rounded 
strip  of  wood  fastened  to  and  continuous  with 
a  ridge  or  hip  of  a.  roof;  a  false  ridge  pole. 
(See  Ridge  Piece;  —  Pole.) 

B.  In  a  roof  of  lead  or  other  metal,  one 
of  a  series  of  roimdwl  strips  of  wood  secured 
at  regular  intervals  along  the  slope,  and  extend- 
ing from  the  ritlge  to  the  eaves,  over  which 
the  ends  of  the  roofing  plat«s  are  turned 
and  lapped,  thus  preventing  the  crawUng  of 
the  metal  by  alternate  expansion  and  eontrac- 

C,  A  similar  rounde<l  piece  made  by  the 
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metal  aheatiiing  aloue,  or  with  the  support  of  a 
wooden  batten. 

ROIiIi  AND  FILLET.  A  round  moulding, 
larger  than  a  bead,  with  a  fillet  on  the  face  of 
it — cliaracteriatic  iu  string  courses  and  labels 
of  the  middle  and  late  medixval  periods. 


BOMANESQUE  ABGHITECTUBE 
the  Roman.  The  name  has  been  most  com- 
monly restricted  to  the  distinct  and  homogene- 
ous style  that  was  evolve<l  in  Western  Europe 
in  the  ninth,  tenth,  eleventh,  and  twelfth  cen- 
turies, leaving  the  name  of  Latin  {aee  Latin 
Architecture)  for   the  transitional  style  which 
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ROLLED  IRON.  Iron  pressed  while  in  a 
heated  state  intfl  sheets  or  bare  of  any  form  by 
passing  between  heavy  at«el  rollers  in  a  rolling 
mill. 

ROLLOCK.  One  ring  of  a  rolloek  aroh 
(which  see  uuder  Arch);  or  one  solid  of  s\ich  a 
ring.  

ROMANESQUE  ARCHITECTnKB.  Gen- 
erally the  architecture  of  Europe  between  the 
Boman  period  and  the  Gothic ;  a  term  applied 
to  it  long  ago,  because  this  architecture  was 
lecognized  as  a  closely  related  variation  from 
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had  intervened  between  the  breaking  up  of  the 
Roman  in  the  fourth  century  and  this  ;  but  it 
may  be  broadly  used  to  cover  the  interval  from 
the  fourth  century  to  the  appearance  of  Gothic 
in  the  latter  half  of  the  twelfth.  The  Roman- 
esque was  emphatically  the  architecture  of  the 
round  arch  and  tji»-  vault,  as  the  Greek  had 
been  that  of  the  order  and  the  lintel,  and  the 
Roman  a  compromise  *  between  the  two.  It 
took  its  start,  it  has  been  said,  elsewhere  (see 
Latin  Architecture)  from  the  time  when  the 
column  was  fint  used  as  the  direct  support  of 
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the  arch  rather  than  of  the  entablikture,  to 
whicb  it  waa  inseparably  juined  in  the  Classic 
styles,  the  earliest  known  example  being  in 
Diocletiaa'a  palace  at  Spalato  (see  Greco-Roman 
Architecture).  But  the  change  remaiDed  bar- 
ren till  t^e  ninth  century,  and  the  develop- 
ment from  the  union  of  the  arch  and  col- 
umn, and  the  use  of  vaulting  in  common  with 
them  whicb  gave  the  new  etyle  its  character, 
did  Dot  begin  till  then.  The  style  haa  been 
called  Lombard  where  it  appeared  in  Italy, 
and  has  been  ascribed  to  the  builders  of 
the  Lombard  kingdom  In  Italy ;  but  its  begin- 
nings did  not  appear  till  that  kingdom  had 
been  destroyed  by  Chnrleni^ne,  and  it  was 
practically  worked  out  simultaneously  under 
Teutonic  influences  in  Italy,  France,  and  Ger- 
many, one  country  being  now  in  the  lead  and 
now  another,  iind  with  considerable  local  ditTer- 
ences  in  detail,  yet  with  an  all-pervading 
unity.  In  the  eleventh  century  it  spread  into 
England,  where  it  appears  as  the  style  often 
called  Norman,  and  later  into  the  Scandina- 
vian countries. 

Up  to  the  ninth  century  the  basilican  plan, 
adopte<l  in  Italy  and  derived  from  there,  was 
the  typical  plan  for  churclies  throughout  Europe, 
wherever  the  influence  of  the  Byzantine  empire 
did  not  reach,  although  there  were  churches  of 
a  different  type,  round  or  polygonal,  such  as 
Charlemagne's  at  Aachen  (Aix-la-Chapelte),  S. 
Vitale  at  Ravenna,  and  others  of  the  kind  (see 
Round  Church).  These  last  were  exceptional ; 
the  basilican  was  the  type  which  had  been  de- 
veloped with  the  ritual  of  the  Western  Church, 


Rococo  Akcbiti 


iRs:    Stockholu,  Swkdbh. 


If  nf  Um  Hnalirr 
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and  out  of  wliich  the  architecture  of  the  Middle 
Ages  waa  evolved.     In  the  ninth  c«iitury  the 
storm  of  invasion,  which  had   lulled  for  two 
centuries,  was  renewed   over  a  great  part  of 
Europe  by  the  Northmen,  the  Saracens,  and 
the   Huns,  mure   destructive  than  the  earlier 
invaders  ;  churches  were  destroyed  by  hundreds, 
and   the   progress   of  architecture   was 
checked.       The   tenth   century  waa  a 
period  of  general   depression  and  pov- 
erty, of  political  confusion,  of  disorder 
in  the  church.     But  before  the  end  of 
the  century  the  condition  of  Europe  had 
begun  to  mend,  and  with  tJie  opening 
of  the  eleventh  came  a  great  architectural 
fervour  whicb  was  to  last  for  centuries, 
and  in  which  new  forms  of  building  were 
rapidly  developed.     The  atepa  of  tranai- 
tioD  are  obscure,  but  from  tbb  time  the 
Romanesque  type  of  church,  which  set 
the  form  for  the  Middle  Ages,  began  to 
take   shape.      This  waa  the  cruciform 
type,  whicb,  being  continue<l  on  a  great 
scale  through  the  twelfth  century,  was 
followed  in  its  main  lines  by  the  Gothic 
of  the  thirteenth  and  fourteenth,  and  so 
fined  the  type  for  the  whole  of  the  Mid- 
dle Ages.     The  basilican  plan  was  not 
cruciform,  though  it  ia  often  ao  called. 
In  the  cruciform  the  nave  and  tranaept 
'  iterpenetrated  ;     the    nave,   continued 
across   the  transept,  made  the  eastern 
arm  of  a  Latin  cross,  and  the  square  space 
in  which  they  met,  which  we  call  the 
310 
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ROMANESQUE  ARCHITECTURE 
crossing,  belonged  architecturally  t«  both.     Id 
tbe  baailica  the  apse  wda  cut  off  from  the  nave 
by  (he  transept,  in  which  the  service  was  per- 
formed ;  in  the  cruciform,  when  the  nave,  pro- 
longed through  the  transept,  ma<le  the  etiBt«rD 
arm,  the  apse  was  Joined  to  it,  bo  that  the  two 
together  made  the  choir,  which  only 
when  much  space  was  needed  for  the 
clergy  was  prolonged  across  it,  or  even 
down  into  the  western   arm.      Thus 
the   nave,  by  virtue  of  its  continu- 
ity, gaine^l    the  predominance  which 
had  belonged  to  the  transept.     The 
two  were  usually  built  on  the  same 
syatem  and  of  the  same  dimensions 
except  as  to  length,  so  that  the  cross- 
ing became  square.     The  aisles,  too, 
were  sometimes  continued  across  the 
transept,  flanking  the  continuation  of 
the  nave,  and  in  the  twelfth  century 
even  round  the  apse.       The  orienta- 
tion of  the  basilicas  was  followed,  ex- 
cept   in    some    parts    of    Italy,    the 
churches  facing  the  west,  with  their 
apses    to   the  east,  and    occasionally 
BQialler  churches  were  built  without 
transepts,  like  the  smaller  basilicas. 

But  a  ditference  as  marked  as  the 
change  in  plan  from  basilican  to  cruci- 
form, and  even  more  important  to  the 
constniction  and  aspect  of  churches, 
was   the   change    in    covering    thera. 
The  basilicas  were  roofed  and  ceiled 
with    wood;    their   construction    was 
proportionally  slight ;  they  often  fell  to  pieces, 
and  great  numbers  of  them  were  burned.     The 
desire   for  more  permanent    and    more   monu- 
mental buildings  grew  with  wealth  and  archi- 
tectural experience.      As  early  aa  the  eighth  or 
ninth  century  vaulted  crypts  were  built  under 


ROMANESQUE  ARCHITECTURE 
in  the  round  churches.  It  was  done  in  Romaa 
^hion,  with  barrel  vaults  and  groins ;  but  the 
difficulty  uf  vaulting  the  irregular  oblique  divi- 
sions of  tbe  aisles  of  the  octagonal  churches  led 
to  dividing  the  vaults  into  small  compartments 
by  cross  ribs.   This  system,  extended  to  the  aisles 
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churches  at  first  barrel  vaulted,  afterward  groined 
in  Roman  fashion ;  but  it  was  long  before  tbe 
mediteval  builders  gut  skill  to  vault  the  parts 
above  ground.  It  is  difficult  to  trace  out  the 
line  of  progress  in  times  and  places,  but  it  is 
clear  that  the  aisles,  being  lower  and  narrower, 
were  first  vaulted,  and  that  this  was  first  done 
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and  finally  to  the  naves  of  the  long  churches,  led 
to  dividing  them  throughout  into  regular  bays 
which  could  be  built  one  by  one,  and  greatly 
facilitated  the  construction  of  vaults.     In  early 
experiments  barrel  vaults,  both  longitmlinal  and 
transverse,    were  freely   used,    but   they  were 
heavy  and  uncomely,  and  soon  gave  way  to 
I  groined    vaults,  which,  by   collecting   the 
thrust  at  their  points  of  support,  could  be 
stayed  by  there  increasing  the  thickness  of 
the  wall  and  pier.     In  the  course  of  the 
eleventh  century  the  habit  of  groin  vault- 
ing the  aisles  in  square  bays  became  general 
in  the  north,  and  probably  in  that  part  of 
Italy  where  the  Teutonic  influence  was  con- 
trolling.    The  greater  difficulty  of  vaulting 
the  naves  led  to  various  efforts  and  many 
failures.      It    was    necessary    to    increase 
greatly  the  weight  of  the  clearstory  walls,  and 
elaborately  con trabut  the  thrust  of  the  high 
vaults.     In  the  middle  of  France  by  the  end 
of  the  eleventh  century  a  method  was  devised 
of  covering  the  nave  with  a  barrel  vault,  round 
or  pointed,  and  abutting  it  by  half-barrel  vaults 
over  the  aisles,  whose  crowns  reached  nearly  to 
the  springing  of  the  nave  vault.     There   are 
examples  in  S.  fitienne  at  Nevers,  Notre  Dame- 
du-Port  at  Clermont-Ferrand,  and  in  the  abbey 
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of  Fontcnaj.  For  the  same  purpose  were  used 
Itarrel  vaults,  whose  axes  are  at  right  angles 
with  the  tixea  of  the  aisles.  But  the  thrust  of 
the  main  Taiilt  along  the  whole  clearstory  wall 
wus  still  difficult  to  meet ;  the  clearetorj  was 
darkened  or  wholly  closed  hy  the  aiale  vaidtH, 
the  interiors  were  hvAvy  and  dark,  snd  the  sys- 
tem did  not  prevail. 


story  walls,  rising  high  above  the  aisles  without 
a  trace  of  buttressing,  and  bo  thick  that  an 
arcaded  gallery  is  carrietl  through  them  under 
the  eaves  above  the  springing  of  the  vaults. 
The  French  builders,  more  inventive,  tried 
every  means  to  lighten  their  construction. 
Sometimes  tbey  tied  the  vaults  across  with 
iron,  stiffening  the  clearstory  walls  with  tim- 


Here  the  divergence  of  the  French  builders 
from  the  German  and  Italian  is  conspicuous. 
The  Germans  and  Italians,  averse  to  buttress- 
ing, trusted,  in  Boman  fashion,  to  sheer  weight 
of  masonry,  using  thick  walls,  massive  piera, 
and  narrow  openings,  maintaining  even  to  the 
thirteenth  century  the  aspect  of  massive  breadth, 
dignity,  and  repose  that  marked  their  early 
Romanesque.  In  the  cathedral  of  Speyer  the 
thick-shelled  vaults,  a  hundred  feet  high,  are 
balanced   by   the   mere   weight   of  the    clear- 


bers,  which  in  time  rotted  away.  Sometimes 
they  relied  on  buttresses  applied  to  the  clear- 
story, and  those,  too,  at  first  betrayed  them. 
At  last  they  invented  the  flying  buttress,  set 
across  the  aisles  at  the  springing  of  the  main 
vault  above  the  piers.  They  built  their  vaults 
on  independent  ribs,  transverse,  diagonal,  and 
longitudinal,  which  bore  them  like  a  permanent 
scaffolding.  They  lightened  the  shells  of  their 
vaults  and  the  clearstory  walls  between  their 
buttresses  as  much  as  possible,  expanding  the 
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winiloWB,  anil  short* uing  the  bays  of  the  naves  ; 
ai)J  fiDally,  equalizing  the  height  of  t)ie  ribs 
and  levelling  the  crown  of  the  vaulting  by  the 
use  of  the  pointed  arch,  they  led  the  way  to 
the  woiiiierful  development  of  Gothic  in  the 
thirteenth  century. 

This  was  not  achieved  without  many  failures; 
the  chronicler  of  the  eleventh  and  twelfth  cen- 
turies are  full  of  stories  of  churches  which  fell 
down  soon  after  they  were  built,  or  were  soon 
destroyed  to  make  way  for  new  experiments. 
The  cruciform  shape  and  the  arrangement  of 
aisles  anil  tmnsept  being  presupposed,  the 
chureh  was  deisigned  to  suit  the  vaulting  com- 
partments, so  that  these  became  the  units  of 
the  plan,  and  it  has  been  said  that  mcdineval 
churches  were  planned  from  the  top  downward, 
III  Roman  arehitecture.  wherever  an  entablature, 
an  arch,  or  the  pendant  of  a  vault  abutted 
against  a  wall,  a  colnmn  or  a  pilaster  was  pro- 
vided to  receive  it.  This  principle,  carried  out 
in  Byzantine  areliiteeture  and  in  the  round  Hod 
polygonal  churehes  of  the  early  Romanesque, 
produced  the  compound  pier,  and,  where  arches 
met  at  right  angles,  the  cruciform  pier.  In 
the  north,  and  in  Italy  when  the  supply  of 
columns  that  could  be  got  from  the  Roman 
buildings  was  exhausted,  piers  were  the  natural 
support*  of  the  arcades.  The  plaiii  square 
pier,  when  a  pilaster  was  added  to  it  on  one 
side  to  receive  the  cross  rib  of  the  aisle  vault, 
took  the  shape  A,  and  when  the  main  arehivolt 
was  broken  into  steps  by  adding  a  sub  areh. 


the  shape  B.  As  the  workmen  gained  skill 
half  columns  were  substituted  for  the  pilasters, 
and  the  forms  A'  and  B'  resulted.  When  pi- 
laatera  or  shafts  were  carried  up  on  the  side  of 
the  nave  to  receive  cross  arches  or  vaulting 
ribs,  or  sometimes  even  the  roof  trusses,  the 
piers  took  the  forms  C  and  D,  which  last  may 
be  taken  as  a  typical  form  of  pier  in  a  devel- 
oped Romanesque  church.  As  the  style  pro- 
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gressed  the  plan  of  the  piers  grew  varied  and 
complicated ;  a  representative  of  every  sub- 
division of  the  arches  and  every  vaulting  rib 
was  gathered  into  it.    The  compound  pier  came 
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Abbey,  Scotland;   c.  UUO. 

to  be  used  even  in  churches  which  were  not  in- 
tended to  be  vaulted,  as  we  may  see  in  S.  Mini- 
ato  in  Floretice.  On  the  other  hand,  in  churches 
here  and  there  columns  eoiitinued  in  use,  in- 
creasing in  size,  and  bearing  on  their  capitals 
the  groups  of  shafts  and  the  stepped  archivolte 
above  them,  set  either  continuously,  or  oftener 
alternately  with  piers.  The  charm  of  an  alter- 
nating arrangement  of  piers  and  columns,  or  of 
lighter  and  heavier  piers,  seems  to  have  early 
caught  the  eye  of  the  German  and  Italian 
builders,  though  the  French  made  little  use  of 
it.  The  German  system  found  in  this  exactly 
the  provision  of  supports  it  needed,  for  it  was 
based  on  equal  vaults  intersecting  in  square 
compartments,  the  natural  result  of  the  Roman 
system.  Their  naves  being  twice  as  wide  as 
their  aisles,  the  bays  of  the  nave  were  twice 
as  large  as  those  of  the  aisles,  and  each  of 
them  covered  two  arehes.  It  followed  that 
while  every  pier  or  column  carried  a  shaft  from 
a  groin  of  the  aisle,  every  alternate  one  carried 
also  a  shafl  from  the  nave  vault.  Hence  every 
other  pier  was  a  heavy  one,  and  the  alternate 
ones  were  ligliter,  or  in  many  cases  were  re- 
placed by  columns.  This  arrangement  gives 
a  peculiar  charm  to  many  interiors  in  the  Ger- 
man Romanesque  or  so-called  Lombard  style, 
and  to  some  in  England. 

The  intersection  of  nave  and  transept  in  the 
cruciform  church  gave  special  architectural  im- 
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portance  to  the  crossing,  which  before  long  came 
to  be  covered  with  a  dome,  or  at  least  with  a 
vault  higher  than  the  rest,  perhaps  in  reminis- 
cence of  the  Byzantine  method.  Over  it  a  large 
tower  was  often  built,  a  habit  which  lasted  long 


a  triforium,  was  in  some  cases  itself  vaulted, 
and  made  a  second  stoiy  aisle,  like  those  in 
some  of  the  Latin  churches  and  many  of  the 
Byzantine,  which  served  to  increase  the  capacity 
of  the  churches  and  to  divide  the  worshippers. 


B 


in  the  churches  of  Normandy  of  a  later  style. 
It  early  became  a  habit  to  carry  an  interior 
gallery  above  the  main  arcades  and  under  the 
aisle  roofs,  opening  into  the  nave  through  an 
arcade  of  small  arches,  usually  borne  on  colon- 
nettes,  and  treated  with  greater  richness  than 
the  principal  arches  below.     This  gallery,  called 
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—  men  from  women  or  monks  and  nuns  from 
the  laity,  —  and  answered  to  the  Gynaeceum  of 
the  Eastern  churches,  from  which  it  was  doubt- 
less derived.  This  upper  gallery  or  aisle  ap- 
pears here  and  there  all  over  Europe,  for 
instance,  in  S.  Ambrogio  in  Milan,  in  the  Ab- 
baye  aux  Hommes  at  Caen,  the  cathedral  at 
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Peterborough,  and  tbe  Munster  at  Aachen.  The 
triforium  itself,  usually  a  mere  open  arcade, 
became  almost  universal  in  churches  of  impor- 
tance, a  very  effective  elemeut  of  their  interior 
composition,  whose  triple  vertical  division,  into 
two  contrasting  arcades  with  the  windowed 
clearstory  above,  was  the  theme  of  endless  pic- 
turesque variatioDB. 

The  exteriore  of  churches  developed  in  eorre- 
spondeoce  with  tlie  interiors.      Instead  of  the 
single  detached  campanile  of  an  Italian  church 
a  characteristic  group  of  towers  grew  up  about 
a  German  church,  all  intimate  parts  of  its  de- 
sign.     Usually  there  was  a  tower  at  the  cross- 
ing with  a  lantern,  often  a  pair  at  the  west  end, 
often  a  pair  flanking  the  eastern  arm,  sometimes 
a  second  lantern  over  the  narthex,  which  in  Ger- 
man churches  was  often  in  two  stories,  and  at 
times  all  these  were  combined  in  one  building, 
as  we  may  see  in  the  abbey  of  Laach,  or  tbe 
cathedral  of  Speyer.    The  maw- 
ive  walls   needed    to   stay    the 
vaults,    an<i    hardly   reenforeed 
with  buttresses,  were  divided  by 
flat  pilaster  strips,  which  often 
merged  in  round-headed  panels 
enclodiog  the  round-arched  win- 
dows, or  were  continued  up  till 
they  were  lost  in  the  arcaded 
and  corbelled  cornices  running 
up  tbe  gables  with   which  the 
fronts  of  naves  and  transepts 
were  finished,  and  were  a  marked 
characteristic  of  the  style.     The 
towers,  lighted   by  small  win- 
dows which  multiplied  with  the 
ascending  stories,  iu  groups  di- 
vided by  small  colounettes,  were 
at  tiist  mostly  round  or  octag- 
onal ;  the  later  ones  more  com-       Bo*'*'"'^'*"' 
monly  square,  and  in  Germany 
and  Italy  they  were  regularly  covered  with  pointed 
roofs,  conical  or  pyramidal.     The  French  build- 
ers were  more  sparing  of  towers  than  the  Ger- 
man, and  were  apt  to  employ  only  a  pair,  or  a 
single  one  which  they  commonly  placed  over  the 
crossing  or  the  west  porch.    Upon  this  they  lav- 
isheil  great  richness,  developing  the  roof  into  a 
stone  spire,  decorated   with  pinnacles  and    lu- 
cames,  which  even  before  the  transition  to  the 
Pointed  style  became  a  beautiful  and  elaborate 
composition. 

The  favourite  ornamental  features  of  the  Ro- 
manesque builders  were  arcades  and  coionnettes. 
Arcades  were  micd  in  the  utmost  profiision,  espe- 
cially in  the  north  of  Italy  and  along  the  Rhine. 
Open  or  blind,  they  were  carried  about  the  sides 
of  cloistera,  along  blanic  walls,  over  the  fronts 
and  even  the  flanks  of  churches,  under  eaves, 
and  up  and  down  the  slopes  of  gables.  Coion- 
nettes were  multiplied  unceasingly  ;  clustered 
About  doors  and  windows,  and  supporting  every 
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arcade,  occasionally  set  in  rows  for  their  own 
sake  alone  with  no  arches  to  carry,  as  on  the 
front  of  the  Pieve  at  Arezzo.  The  decorative 
instinct  of  the  workmen  expressed  itself  chiefly 
in  ornamental  sculpture,  neglecting  the  early 
Cbriatian  art  of  pictorial  mosaic,  and  making 
painting  subordinate,  as  it  had  been  in  classic 
times.  The  carving,  which  was  chiefly  accumu- 
lated upon  capitals  and  string  courses  and  about 
doorways,  and  which  at  first  was  baaed  on  clas- 
sical and  Byzantine  models,  took  a  new  direction 
under  nortlieni  influences,  abandoning  the  clas- 
sical types,  the  acanthus  and  basket  work,  for  a 
lavish  development  of  animal  forms,  human 
faces  and  figures,  even  narrative  scenes,  and 
florid  interlacing  foliage.  A  kind  of  capital 
which  is  called  the  cubic  or  cushion  capital,  in 
its  underlying  form  a  cubical  block  with  its 
lower  comers  rounded  away  to  meet  the  shaft, 
and  which  was  originally  a  Byzantine  form,  as 


we  may  see  in  S.  Sophia  at  ConstADtiuople  and 
many  other  Byzantine  churches,  was  adopted  by 
the  Germans  both  in  the  north  and  in  Italy, 
probably  at  first  because  of  its  simplicity,  and 
elaborated  into  a  thousand  richly  decorated 
forms.  It  is  a  distinct  mark  of  the  Lombard 
style,  in  Italy  and  Germany,  and  though  ban- 
ished from  the  centre  and  south  of  France,  is 
found  abundantly  in  Norman  churches  both  on 
the  continent  and  in  England.  The  doorways 
were  adorned  with  peculiar  richness,  their  jambs 
crowded  with  shafts,  the  arches  with  decorat«d 
mouldings,  the  tympanums  sculptured  with  Bib- 
lical or  legendary  stories.  In  Italy  elaborate 
projecting  porches  were  built  over  them,  carried 
by  columns  which  commonly  rested  oo  lions  or 
fabulous  beasts. 

It  ia  difScnlt  to  trace  tbe  transition  from 
Latin  architecture  to  Romanesque.  Though  the 
two  styles  were  continuous  in  development,  they 
were  the  products  of  different  conditions  and  of 
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ditlerent  races.  The  basilican  was  of  eouthein 
origin  ;  it  is  its  peculiarity  that  it  scarrely 
changed  duriog  the  five  centuries  in  which 
it  was  practised.  Born  perhaps  in  the  East, 
It  was  developed  in  Italy ;  its  monuments  are 
found  there,  and  have  intiuenced  tlie  forms  of 
many  later  churches.  It  was  evidently  the 
work  of  secular  builders.  Italy  was  a.  land  of 
cities,  and  well  provided  with  biiildetH,  who  were 
formed  into  guilds  or  Homethtiig  like  them  even 
in  the  days  of  the  Empire,  and  were  sueceedcil 
by  the  Lombard  masons,  whose  reputation  was 
great  through  the  Middle  Ages.  The  churches 
in  Italy,  founded  by  bishops  or  secular  princes, 
or  even  by  colonies  of  monks,  were  doubtless 
built  by  these  secular  workmen.  The  condition 
of  Gaul  at  lirst  was  approximately  that  of  Italy. 
The  coasts  and  the  valleys  of  the  Rhone  and 
the  Rhine  had  a  fringe  of  Roman  cities  ami 
civilization ;  the  invasions  of  the  Sfth  century 
left  things  here  veiy  much  as  in  Italy,  and  their 
early  Christian  architecture  was  an  echo  of  the 
Italian.  But  in  Germany,  between  the  Rhine 
and  the  Baltic,  there  were  no  cities  before  the 
reign  of  Charlemagne.  He  and  his  successors 
founded  a  few  towns ;  but  the  settlement  of 
Germany  was  practically  the  work  of  the  monks, 
whose  monasteries,  established  for  the  conver- 
sion of  the  natives,  became  the  nuclei  of  com- 
mtinities  from  which  most  of  the  cities  sprang. 
The  invasions  of  the  ninth  century  threw  back 
civilization  in  Gaul,  and  left  it  almost  as  bare 
of  churches  as  Germany.  The  evolution  of  a 
new  architecture  began  alike  in  both  countries 
and  in  the  Germanized  parts  of  Italy  at  the 
hands  of  the  invaders.  To  apportion  among 
the  three  countries  their  shares  in  the  working 
out  of  the  new  style  is  not  easy.  Up  to  the 
Carlovingian  period  Italy  was  the  leader ;  the 
north  lookeil  to  her  both  for  example  and  work- 
men. When,  at  the  end  of  the  tenth  century, 
building  revived,  it  was  with  an  astonishing  fer- 
vour, which  continued  all  over  Europe  for  three 
centuries,  and  the  leaders  seem  to  have  been  for 
a  century  at  least  the  monastic  builders  of  the 
north.  The  Benedictine  Order  in  its  two  great 
branches,  first  the  Olunisian  and  afterward  the 
Cistercian,  spread  its  monasteries  with  great  ra- 
pidity over  Europe,  and  in  the  north  filled  the 
vacant  districts  with  its  communities.  North 
of  the  Alps  and  away  from  the  targe  cities  the 
monks,  and  especially  the  Benedictines,  were 
the  builders  of  Europe,  which  was  bestrewn 
with  their  churches.  Isolated  and  self-depend- 
ent, they  gathered  about  them  great  companies 
of  workmen,  whom  they  organized  into  regular 
schools  or  guilds,  and  among  whom  the  art  of 
building  progressed  very  fast.  There  grew  up 
among  them  a  body  of  lay  brothers,  affiliated 
but  not  cloistered,  and  untonsured,  subject  to 
the  Order,  who  migrated  from  place  to  j/Utee, 
See  ths  rronnd  pbo  Dudar  Honutio  ARhiiMtiira.  building  churches  and  convents.     Through  the 
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eleventh  and  twelfth  centuries  the  monka  were  I 
the  chief  guardjana  of  literature  and  the  arts  | 


north  of  the  Alps,  and  building  seems  to  have 
absorbed  most  of  their  active  energy.     In  the 
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south,  until  the  formation  of  the  communes  in 
the  twelfth  century,  political  confuEion  prevailed, 
and  naturally  the  progress  of  the 
art«  was  slow.  It  waa  natural 
that  with  hundreds  of  thousands 
of  monks  eagerly  absorbed  In 
building  their  churches,  and 
with  their  bauds  of  workmen 
carrying  their  experience  and 
their  methods  from  convent  to 
convent  and  from  country  to 
country,  monastic  architecture 
should  lead  the  evolution  of  the 
Romanesque  style. 

This  style  as  we  have  de- 
scribed it  was  the  work  of  the 
Teutonic  races,  and  in  its  gen- 
eral characteristics  is  the  same 
in  Lombard  Italy,  in  Germany, 
France,  England,  and  in  Spain 
BO  fsr  as  it  existed  there.  In 
the  south  of  Italy  and  on  the 
Adriatic  shore  it  was  greatly 
modified  by  the  influence  of  the 
Byzantine  Empire  anil  the  fonns 
of  its  architecture,  which  indeed 
left  their  traces  wherever  com- 
merce with  Constantinople  was 
hahitual,  on  the  Mediterranean 
coasts  and  in  the  middle  of 
France,  and  even  in  some  degree 
northward  along  the  course  of 
the  Rhine.  In  the  south  of 
France,  which  while  it  waa 
Gaul  had  been  pervaded  by  Ro- 
man influence  almost  as  com- 
pletely as  Italy,  the  effects  of 
the  classic  style  lingered  long, 
and  left  conspicuous  ttsces  in 
the  new  architecture  as  late  as 
the  twelfth  century.  In  the 
neighbourhood  of  Rome,  which 
never  forgot  the  traditions  of 
the  Empire,  the  Romanesque 
style  was  never  implanted.  In 
the  northwest  of  Italy,  in  Tus- 
cany and  Liguria,  the  Lombard 
kingdom  was  not  fairly  estab- 
lished, and  even  under  the 
Frankish,  the  population  never 
was  thoroughly  Gemiauized, 
nor  lost  its  old  instincts.  Here 
when  the  cities  grew  prosperous 
in  the  eleventh  ceutury  a  style 
grew  up  which  waa  isolated  and 
peculiar  to  itself,  of  which  the 
cathedral  of  Pisa  is  the  most 
conspicuous  example.  Though 
it  has  been  called  Romaneaque, 
it  is  rather  the  Latin  style 
modified  by  the  esample  of  the  neighbouring 
Lombard.      The    churches   are   basilican,    un- 
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vaulted,  and  columnar.  Tbey  show  a  distinct 
fondness  for  classic  form  in  the  prevalence  of 
horizontal  lines,  the  parti-coloured  banded  walls, 
the  survival  of  traces  of  the  classic  entablature, 
with  which  are  combined  the  multiplied  shaft- 
ing, the  elaborate  doorways,  the  continued  ar- 
cades of  the  Lombard  Romanesque,  all  carried 
out  with  a  peculiar  refinement  and  delicacy  of 
detail  which  is  difficult  to  account  for,  and  which 
is  not  found  in  the  contemporary  Romanesque. 

—  \V.  P.  P.  Longfellow. 
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tecture in , France ;  King,  Study  Book  of  Mediaeval 
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Romanes  et  Romano- Byzantines  du  departement  du 
Puy  de  Dom** ;  Revoil,  Architecture  Romane  du 
midide  la  France;  Robert,  U.,  V Architecture  Xor- 
mande  aux  XL  et  XI I.  siecles;  Schnaase,  Geschichte 
der  bildenden  Kunste  im  Mittelalter,  Vols.  III., 
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ROMANESQUE,  ENGLISH.  English  Ro- 
manesque, more  commonly  referred  to  by  Eng- 
lish authorities  as  the  Norman  style,  was  not 
wholly  an  innovation  introduced  by  the  Con- 
queror. The  close  relation  between  England 
and  Normandy  had  been  increased  and  strength- 
ened by  intermarriage.  Edward  saw  in  his 
cousins  across  the  channel  far  more  unity  of 
interests  than  he  could  see  in  the  Danish  usurp- 
ers in  England.  When,  after  his  exile,  he  again 
held  sway,  he  brought  with  him  Norman  ideas 
and  perhaps  Norman  workmen. 

Notwithstanding  the  turbulence  of  the  times 
and  the  necessity  for  fortified  castles  and  towns, 
the  ecclesiastical  buildings  were  still  by  far  the 
most  important  architecturally.  That  in  Eng- 
land they  followed  very  closely  on  the  work 
across  the  channel  is  most  natural,  but  there 
was  too  much  native  energy  to  allow  the  Eng- 
lish merely  to  copy. 

The  French  and  English  Normans  were  al- 
ways alike  in  their  general  aims  and  ambitions ; 
the  vault  and  its  support,  the  development  of 
the  openings,  the  size  and  magnificence  of  their 
structural}.  Therefore  we  see  close  parallels  in 
Caen,  Sens,  and  Canterbury.  As  the  conquer- 
ors became  more  and  more  at  home  and  united 
with  the  conquered,  they  became  differentiated 
from  the  French  Norman,  and  their  buildings 
took  on  special  characteristics.  The  proportion 
of  the  plan  was  altered  by  giving  it  unusual 
length,  and  we   find   among    the    veiy    early 
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churches  lengths  of  556  feet  and  of  480,  re> 
spectively,  at  Winchester  and  Peterborough. 
In  proportion  to  their  width  the  parish  churches 
were  equally  long,  often  six  or  eight  times  the 
span  of  the  nave.  No  special  ambition  was 
shown  in  the  constructural  problems  which  in- 
terested the  Continental  builders.  The  English 
were  often  content  with  aisle  vaults,  leaving  the 
nave  to  be  spanned  with  timber.  The  long 
vista  of  nave  and  choir  and  the  network  of  tim- 
ber carved  and  decorated  in  colour  almost  com- 
pensate for  the  lost  beauty  of  the  main  vault. 
On  both  sides  of  the  water  the  recessed  orders 
were  rich  in  ornament,  chiefly  of  geometrical 
character ;  but  the  English  used  ornament  also 
with  much  profusion  on  plain  suriaces,  enrich- 
ing them  with  arcades,  plain  and  interlaced,  and 
with  various  forms  of  surface  ornament,  of  which 
the  towers  of  Norwich  Cathedral  and  of  the 
little  church  at  Castor  near  Peterborough  are 
good  examples.  Finally,  they  laid  great  stress 
on  their  central  towers.  The  unvaulted  nave 
was  comparatively  low,  and  being  also  very  long 
afforded  an  excellent  opportunity  for  contrast  in 
a  tower  of  even  moderate  height.  This  oppor- 
tunity was  eagerly  seized. 

To  sum  up :  the  English  features  are  the 
great  length,  the  central  tower,  and  the  lack  of 
ambition  in  scientific  construction.  (See  Eng- 
land, Architecture  of.) 

The  introduction  of  the  pointed  arch  in  the 
twelfth  century  marked  but  a  phase  in  the  de- 
velopment of  Romanesque.  The  keynote  of 
Gothic,  the  balance  of  parts,  the  thrust  and 
counterthrust,  had  not  yet  made  its  impress 
on  England,  and  even  in  France  it  was  as  yet 
but  a  blind  groping  after  the  Gothic  principle. 
The  aims  of  the  eleventh  century  remained  the 
chief  aims  of  the  twelfth.  This  period  is 
generally  spoken  of  by  English  writers  as 
"  Transitional."  —  R.  Clipston  Sturgis. 

ROMAN  IMPERIAL  ARCHITECTURE. 
That  of  the  Roman  dominion  in  Europe,  Asia, 
and  Africa,  ending  with  the  fourth  century  a.d. 
With  the  exception  of  fragments  of  walls  and  of 
a  few  simple  buildings,  Roman  architecture  is 
represented  by  those  monuments  which  were 
erected  during  the  Empire,  and  as  the  style 
was  first  developed  in  Rome  and  then  spread 
throughout  the  various  countries  subjugated, 
with  such  mo<iifications  as  the  materials  of  the 
country  and  the  labour  to  be  obtained  required 
and  as  the  climate  suggested,  the  term  "  Roman 
Imperial  architecture  "  has  been  atlopted  as  set- 
ting forth  more  fully  the  scope  of  this  article. 

Under  Etruscan  Architecture  reference  has 
already  been  made  to  the  first  source  of  what 
may  be  called  the  elements  of  the  Roman 
Imperial  style,  and  in  one  sense  the  most  .  '{^^ 
important.  It  was  mainly  through  her  paved  ;;**.^  4 
roads  that  Rome  was  able  to  bring  into  conne(h 
tion  aU  the  chief  cities  of  the  Empire,  by  the 
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■olid  construction  of  her  walls  to  render  the  basilica ;  the  thernue  (from  the  Greek  Gym- 
dtiee  ehe  founded  secure  agaiiiBt  attack,  and  by  nasium,  a  group  of  h&lla  for  athletic  exercises, 
the  employment  of  arched  construction  to  roof  would  seem  to  have  beea  the  prototype  of  the 
over  her  buildings  with  an  imperishable  mate-^  /public  baths),  and  lastly  the  orders  of  aichi- 
rial,  to  build  bridges  and  aqueducts  (the  latter  o0jS  lecture,  Doric,  Ionic,  and  Corinthian. 


vital  importance  in  all  her  Eastern  poesessions), 
and  lastly  to  drain  off  water  from  marshy 
districtB. 

The  second  source  was  that  of  Greek  archi- 
tecture, from  which  were  derived  the  temple 
with  ilfl  peristyle  or  portico  and  its  outer  enclos- 
ure ;  the  porticus  or  stoa  of  her  fors,  and  the  ! 
331 


These  orders,  when  employed  in  those  struo- 
turea  which  were  Greek  in  their  origin,  under- 
went but  little  change ;  the  great  scientific 
advance  however  made  in  the  quarrying  of 
stone  and  marble,  and  in  the  transport  of  Urge 
masses  of  stone,  enabled  the  Roman  architect  to 
substitute  the  monolith  for  the  Greek  column 
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built  in  several  courses,  and  the  greater  display 
of  richness  in  tlie  Corinthian  order  led  to  ita 
almost  universal  adoption.  Id  those  buildings 
however  in  which  was  carried  nut  tiie  full 
development  of  the  arch  ami  vault,  in  the 
theatres  and  am  phi  theatres,  in  the  thermae  and 
in  palaces  raised  to  great  height  and  of  several 
stories,  the  orders  were  utilized  as  apparently  an 


ROMAN  ARCHITBCTtJRB 
away,  and  probably  in  provincial  towns  such  as 
Pompeii  and  Her(;nlancum,  the  Tuscan  onter 
was  never  employed.  The  Doric  onler  also  did 
not  meet  with  much  favour  with  the  Roman 
Imperial  architect,  and,  besides  Pompeii  and 
the  exL'eptional  temple  of  Cora  near  Rome, 
which,  barring  the  attenuation  of  its  columns, 
may  be  put  down  to  Greek  influence,  there  are 


d«gii  Am 


sr 


ea<(iied.      (Thli  li  pow  lb*  c 


afterthought,  to  break  up  and  decorate  the  wall 
surface,  aod  without  any  connection  with  their 
origin  as  constructional  features. 

The  so-called  Tuscan  order,  which  was  derived 
from  the  BtmscaDs,  was  of  a  primitive  nature 
not  far  removed  from  the  wooden  post;  the 
columus  also  were  so  widely  interspaced  that  the 
epistyle  they  carried  was  in  wood.  The  employ- 
ment of  this  ephemeral  material  was  not  in 
accordance  with  Roman  Imperial  custom,  and 
except  in  domestic  work  which  has  long  passed 


but  few  examples  known.  It  is  found  in  Asia 
Minor  at  Pergamon,  in  the  agora  of  Aizani,  and 
in  a  few  instances  in  North  Africa  and  Syria, 
where  probably  the  want  of  sculptors  to  carve 
the  decorative  features  of  the  Ionic  or  Corin- 
thian capitals  led  to  its  adoption.  (Reference  is 
now  to  the  use  of  the  Doric  order  as  a  detached 
ronstmctional  feature  and  not  to  its  application 
as  a  decoration  only  to  a  wall  surface.) 

The  Ionic  order  followed  the  same  fate,  and 
is  found    in  only  two  temples  in   Rome,   the 
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temples  of  Fortuaa  Virilia  and  of  Concord. 
Two  portions  of  the  oolonnaded  streete  of  Gerasa 
in  Syria  are  flanked  by  Ionic  columns,  and  also, 
but  of  a  Teiy  degraded  type,  many  of  the  smaller 
temples  in  the  same  country.  There  is  a 
modified  type  of  Ionic  capital  found  in  Pompeii, 
in  which  the  volutes  are  retained  at  each  angle 
and  consist  of  fine  spirals  which  suggest  the 
Hodem 
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leaves  which  surround  the  lower  portion  of  the 

base  and  to  give  a  greater  sense  of  support  to 

the  abacus  by  the  accentuation  of  the  spiral 

tendrils  at  the  four  angles.     In  the  earring  of 

the  acanthus  leaf  the  section  was  made  flat  in 

the  place  of  the  V>shaped  section  of  each  lobe 

found  in  Greek  work.     This  rule  applies  to  all 

I  the  principal  examples  in  Rome,  with  two  or 

ViCrntiui 

Antngement. 
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work  of  a  Greek  artist.  It  is  possible  also  that 
the  uncertainty  which  prevails  in  the  spacing 
out  of  the  triglyph  in  the  Doric  frieze  and  in 
the  choice  between  the  cushion  or  the  angle 
volute  of  the  Ionic  capital  may  have  led  to 
flection  of  those  onlers. 

With  the  Corinthian  capital  it  was  otherwise, 
and  ita  magnificence  appealed  much  more  to  the 


Rohan   Ihprriai.   Abchitecturb  :     Ionic    Caft- 
TAL,   TaHFLB    or    Saturn    in    the    Rohan 

instincts  ofthe  Roman  Imperial  architect;  more- 
over, it  presented  the  same  design  on  all  four 
faces  and  could  be  equally  well  employed  in  the 
rectangular  or  circular  temple  or  for  the  hemi- 
cycle  peristyle  which  in  Roman  Imperial  archi- 
tecture plays  so  important  a  factor  in  the  setting 
out  of  the  plan.  The  Greek  Corinthian  capital, 
though  very  varied  in  design  and  in  many  cases 
of  great  beauty,  was  never  completely  dcvelopeti 
in  Greek  architecture,  and  it  remained  for  the 
Romans   to  syatematize  the   double   range  of 


three  exceptions.  In  Syria,  where  the  Greek 
artist  would  seem  to  have  been  mostly  employed, 
the  V-shaped  section  of  the  leaf  is  almost  uni- 
versally ailhercd  to,  except  where,  as  in  Baalbec 
and  Palmyra,  works  of  such  importance  were 
being  carried  out  as  to  call  for  the  employment 
of  Roman  sculptors.  There  is,  however,  a 
second  type  found  at  Pompeii  and  in  the  Temple 
of  Vesta  at  Tivoli,  where  the  treatment  of  the 
leaf  resembles  more  that  of  the  crinkled  cab- 
bage. In  these  two  cases  the  capital  is  only  one 
diameter  high,  instead  of  one  and  a  quarter,  as 
in  the  portico  of  the  Pantheon  and  the  Temple 
of  Castor  and  Pollux.  The  complete  order  of 
this  last  example  is  the  finest  Roman  Imperial 
example  known.  In  the  entablature  of  this 
temple,  the  enrichments  of  the  various  fascite, 
which  in  the  Greek  temples  were  usually 
painted  in  gold  and  colours,  are  here  elaborately 

In  the  Roman  Corinthian  entablature  a  very 
important  addition  was  made  by  the  introduc- 
tion of  modiUions.  These  may  have  had  their 
origin  in  the  mutules  of  the  Doric  cornice ;  they 
consist  of  small  brackets  or  corbels  which  suggest 
a  better  support  to  the  corona  of  the  cornice  and 
break  the  line  of  shadow  as  projected  on  the 
frieze.  In  the  temples  of  Syria  these  corbels 
are  further  supported  by  consoles  or  anconea 
lutderneath,  which  rest  on  the  upper  moulding 
of  the  architrave  and  constitute  an  original  but 
overcharged  decoration  for  the  frieze. 

There  is  one  other  order  introduced  by  the 
Romans,  the  composite,  which  may  originally 
have  been  derived  from  a  desire  to  add  le^ 
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decoration  to  the  Ionic  capital,  or  by  thfl  sub-  I  order,  inasmuch  aa  the  relative  proportion  of  the 

atitutioii  of  the  lunic  volute  for  the  Corinthian      features  employed  followed  a  fixed  rule.     Thua 

volute  to  give  a  better  support  to  the  angles  of  |  whilst  the  proportions  of  the  column  and  entablit- 

the  abacus.     It  is  in  fact  a  mixture 

of  the  two  onlere  with,  howerer,  the 

Corinthian  entablature.     The  earliest  I 

example  is  found  in  the  Arch  of  Titus. 

In  two  of  the  theatres  of  Asia  Minor 

it  is  foimd  in  the  proscenium.     (See 

Composite  Order.) 

The  earliest  example  of  the  super- 
imposition  of  orders  is  found  in  the 
Theatre  of  Marcellus  in  Rome  (44-13 
B.C.).  Here  there  are  only  two  orders 
superimposed,  the  Doric  and  Ionic, 
both  much  purer  in  design  than  any 
later  examples.  In  the  theatre  at 
Orange,  France,  the  order  is  confined 
to  the  lower  story  only;    the  outside 

face  of  the  stage  wall,  340  feet  long    Boii*»     Impbhial     Architectueb;     Cokikthiah     Capitai, 
and  116  feet  high,  is  one  of  the  Gnest         robk.  "'"""'" 
a  of  masonry  in  existence. 
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The  conjunction  of  the  arcade  with  the  order 
and  the  a  uperim  position  of  the  orders  as  decora- 
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tive  features  on  a  wall  surface,  as  in  the  Theatre 
of  Marcellus,  the  Coliseum,  and  other  amphi- 
theatres, may  in  a  sense  be  looked  upon  as  a  new 


ture  and  the  tapering  of  the  shaft  are  the  same 
as  in  an  ordinary  peristyle,  the  intercolumnia- 
tton  varies  from  five  to  six  diameters.  Again, 
the  upper  diameter  of  the  shaft  of  the  lowest 
order  becomes  the  lower  diameter  of  the  shaft 
of  the  order  superimposed.  Thus,  given  the  di- 
ameter of  the  lowest  order  of  columns,  the 
proportions  of  the  whole  of  the  rest  of  the 
design  ia  governed  by  the  intercolumniation. 

As  the  Roman  Imperial  style  was  first 
developed  in  Rome,  and  then  adopted  with 
various  modifications  throughout  the  Empire, 
some  brief  account  of  the  mat«rialB  employed 
/in  the  city  is  first  necessary.  lu  the  time  of 
jl  Augustus  there  were  thre«  methods  of  building, 
^  — in  cut  and  squared  stone,  in  compact  maaonry 
of  small  stones  and  cement  mortar,  and  in  crude 
bricks.  Though  Vitruvius  lays  great  stress  on 
the  care  which  should  be  taken  in  the  prepara- 
tion of  material  for  the  second  method  named, 
it  is  doubtful  whether,  even  in  his  time,  it  was 
much  employed  (his  treatise  is  said  to  have 
been  written  in  the  early  part  of  his  career); 
but  his  description  of  pozzuolana  (il.,  6)  shows 
that  already  the  special  value  poeaessed  by  this 
material  had  been  recognized,  though  not  to  its 
full  extent.  The  fact  is,  as  Dr.  Mtddleton 
observes  {The  Jtemains  of  AncievX  Borne,  !., 
7),  "  This  pozzuolana  nore  than  any  other 
material  contributed  to  /make  Rome  the  pro- 
verbial 'eternal  city.'  ,  Without  it  a  great 
domed  building  like  the  Pantheon  would  have 
been  impossible,  aa  would  also  the  immense 
vaulted  thennte  and  a  wide-spanned  basilica 
such  as  that  of  Conxtantine."  It  is  true  that 
this  valuable  material  is  not  found  in  other  parts 
of  the  Empire,  but  the  great  conceptions  of  the 
Roman  Itnperial  style  were  evolved  in  Rome, 
and  they  vwe  their  chief  magnificence  to  the 
immense  size  of  the  vaulta  which  spanned  the 


ROMAN  ABCHITEGTUBB 
halls  of  the  Imperial  palaces  and  thcrmie. 
Without  the  pozzuotana  they  would  have 
scarcely  been  feasible,  and  this  is  borne  out  by 
the  fact  that  no  vaults  approaching  the  span  of 
those  in  Rome  are  found  in  any  other  part  of 
the  Empire. 

That  which  first  strikes  the  inquirer  in  the 
developTDent  of  Imperial  Roman  archit«cture, 
when  compared  with  the  history  of  more  ancient 
A  styles,  is  the  immense  variety  of  buildings  of 
•■^  every  type.  To  describe  adi^uately  even  a 
fraction  of  these  would  be  imgxissible  in  a  gen- 
eral article  of  this  kind ;  therelbre  consideration 
is  confined  here  to  the  principles  which  seem  to 
hare  guided  the  architects  of  Imperial  Rome  in 
the  laying  out  of  their  cities  and  towns,  and  in 
the  planning  of  the  palaces  and  thermiG  which 
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Romans,  and  in  this  case  the  first  course  was 
to  run  two  main  streets,  lying  north  and 
south  and  east  and  weet  respectively,  inter- 
secting in  the  middle  of  the  Bit«  and  running 
ihtm  gate  to  gate  in  the  walls  built  round  the 
town.  In  one  of  the  angles  thus  formed  t^  the 
intersection  would  be  placed  the  forum,  with 
the  principal  temple  at  one  end  and  the  senate 
house,  basilica,  treasuries,  and  other  public 
buildings  around.  The  natural  level  of  the 
ground  would  suggest  the  best  position  for  the 
citadel  on  an  eniinence  commanding  the  town, 
the  side  of  a  hill  would  be  utilized  for  the  posi- 
tion of  the  theatre,  and  in  the  lower  part  of  tlie 
town,  near  the  river,  if  one  existed,  would  be 
established  the  thermse.  The  next  considera- 
tion in  the  Roman  Imperial  mind  would  be  the 
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formed  the  foundation  of  the  style  and  of  its 
development. 

Just  as  in  the  present  day  the  first  course 
taken  to  extend  civilization  is  to  provide  easy 
means  of  communication  with  settlements  at 
convenient  distances,  so  in  the  first  three  cen- 
turies of  our  era  the  Romans  estended  their 
J]^  power  and  influence  by  the  formation  of  paved 
roads,  so  well  selected  in  their  direction,  and  so 
solidly  carried  out,  that  they  still  serve  as  the 
main  lines  of  communication,  even  in  those 
countries  where  the  increase  of  population  might 
have  led,  centuries  ago,  to  their  being  discarded 
in  favour  of  new  roads,  whilst  in  tlie  more  dis- 
tant portion  of  their  empire,  as  in  North  Africa 
and  Syria,  they  form  at  the  present  day  the 
only  roads  in  existence.  The  direction  taken  by 
their  roads  in  Syria  suggests  that,  when  laid 
out,  they  were  intended  to  connect  cities  or 
towns,  already  existing ;  but  so  far  as  the  actual 
existence  of  any  remains  prior  to  the  Roman 
occupation  goes,  the  evidence  is  negative.  There 
are,  however,  instances  in  which  the  towns 
would   seem   to    have    been    founded    by   the 


supply  of  water,  the  very  essence  of  existence  in 
the  East,  and  even  in  Rome  looked  upon  as  one 
of  the  most  important  requirements. 

The  maintenance  of  a  central  axis  with  build- 
ings symmetrically  arranged  on  either  side, 
constituted  the  leading  principle  in  Roman  Im- 
perial design,  and  it  was  on  this  principle  that 
the  Imperial  fora  was  laid  out.  Of  these  the 
largest  and  most  important  was  the  Forum  of 
Tnyan,  lying  to  the  northwest  of  the  old 
Forum,  and  in  the  moat  crowded  part  of  Rome. 
To  obtain  a  level  area  for  the  immense  group 
of  buildings,  a  large  ridge  of  tufa  rock  had  to 
be  cut  away  at  an  immense  cost  of  labour. 
The  forum  consisted  of  three  parts  :  the  forum 
proper,  to  which  entrance  was  obtained  through 
a  magnificent  triple  archway  (from  which  the 
bas-reliefs  now  on  the  arch  of  Constantino  were 
taken)  which  was  surrounded  with  a  lofty  por- 
ticus  or  stoa;  the  TJlpian  basilica  beyond, 
with  immense  apsidal  terminations  on  either 
side  for  the  courts  of  justice ;  and  at  the  fur- 
ther end,  the  Temple  of  Tr^an  enclosed  in  a 
court  with  porticoes  around.     Between  the  two 
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in  an  open  court  was  placed  the  famous  column 
with  the  bas-reliefs  recording  the  Dacian  victo- 
ries carried  around  in  spiral  form.  The  temple 
was  erected  probably  on  the  site  of  the  clifif  which 
had  been  cut  away.  On  either  side  of  the 
basilica  and  the  forum,  preexisting  streets  ran 
at  various  angles,  their  junction  with  the 
basilica  being  masked  by  the  two  apses  referred 
to ;  a  similar  expedient  was  adopteyl  with  the 
forum,  where  two  immense  hemicycles  were 
built  one  on  each  side ;  these  in  their  play  of 
light  and  shade  as  seen  through  the  open  por- 
ticus  on  each  side  must  have  been  of  magnifi- 
cent effect.  Later  on  when  speaking  of  the 
palaces  of  the  Ctesars  on  the  Palatine  HiH, 
reference  will  again  be  made  to  the  adoption  of 
similar  features  to  mask  the  junction  of  blocks 
of  buildings  inclined  at  slight  angles  to  one 
another.  There  were,  of  course,  instances  in 
which  this  symmetry  could  not  always  be  main- 
tained, as  in  the  case  of  the  old  Forum,  where 
the  sites  of  the  earlier  temples  and  other  build- 
ings dating  from  the  first  settlements  were 
necessarily  retained. 

In  the  more  important  temples,  whether  in 
Europe  or  the  East,  the  Romans  adopted  the 
peristyle  of  the  Greeks ;  but  they  gave  greater 
importance  to  the  pronaos,  and  they  omitted 
the  posticum.  In  by  far  the  larger  number, 
however,  the  cella  occupies  the  full  width  of  the 
portico,  and  the  order  around  the  temple  is 
represented  only  by  semidetached  columns 
against  the  cella  wall.  The  temples  at  Nimes 
and  Vienne  in  France  are  the  best  still  existing 
examples  in  Europe.  Unlike  the  Greek  temple 
the  temples  were  rarely  orientated  in  Rome.  They 
were  looked  upon  as  monumental  features  and 
faced  the  fora  or  piazza  in  which  they  were  built. 
So  little  regard  was  paid  to  orientation  in  the 
great  capital  that  in  one  instance  the  temples 
of  Venus  and  of  Rome  are  placed  back  to 
back,  both  enclosed  in  the  same  peristyle ;  the 
cellas  of  these  temples  were  covered  with  barrel 
Vaults.  It  is  not  known  for  certain  whether 
the  Temple  of  Jupiter  at  Baalbec  was  vaulted ; 
there  are  two  small  temples  in  the  palace  of 
Diocletian  at  Spalato  which  were  covered  with 
vaults;  in  Rome  there  is  the  remarkable 
example  of  the  Pantheon  built  by  Hadrian,  and 
at  Nimes  in  France  the  so-called  Baths  of 
Diana  (see  Nymphseum)  had  barrel  vaults  with 
transverse  ribs ;  otherwise  the  timber  roofs  of 
the  Greeks  seem  to  have  been  generally  adopted 
in  all  Roman  temples;  an  advance,  however, 
having  been  made  by  the  introduction  of  the 
system  of  trussing  the  principals  with  tiebeams 
and  king-posts. 

By  far  the  greatest  development  in  Roman 

^  Imperial  architecture  is  that  which,   in   the 

^^  thermie  and  palaces,  is  found  in  the  employment 

of  the  barrel   vaults,  the    intersecting  barrel 

vault,  and  the  dome.     These  features  led  to  the 
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erection  of  buildings  entirely  homogeneous  in 
the  material  employed,  and  of  so  lasting  and 
durable  a  nature  that,  but  for  earthquakes  and 
the  destructive  action  of  mankind,  they  might 
all  have  remained  perfect  to  the  present  day. 
The  barrel  vault  constructed  with  regular  stone 
voussoirs  had  already  for  six  centuries  been 
employed  by  the  Etruscans,  but  only  for  pas- 
sages of  comparatively  small  width  underground, 
or  for  gateways  of  towns  where  the  side  walls 
served  as  ample  abutment  to  the  thrust,  but 
the  Romans  already,  in  the  Baths  of  Agrippa 
(24-25  B.C.),  had  employed  it  to  vault  over  wide 
spans  of  considerable  height,  requiring  therefore 
walls  of  great  thickness  to  resist  the  thrust. 
With  the  barrel  vault  these  walls  must  have 
been  continuous  throughout  the  whole  length, 
and  windows  or  openings  could  only  have  been 
made  below  the  level  of  the  springing  so  that 
the  vault  would  have  been  comparatively  dark. 
The  Romans  introduced  therefore  what  is  known 
as  the  intersecting  barrel  vault  (see  Groined 
Vault),  in  which  two  vaults  running  at  right 
angles  to  one  another  intersect  and  form  groins 
at  the  angle  of  intersection ;  along  these  groins 
the  thrust  of  the  vault  is  carried  down  to  the 
pier  from  which  it  springs,  thus  concentrating 
on  a  series  of  piers  that  thrust  which  in  the 
ordinary  barrel  vault  necessitated  a  continuous 
walL  The  earliest  example  of  this  solution  of 
the  problem  is  found  in  a  tomb  at  Pergamon  in 
Asia  Minor,  built  by  the  Attalide  kings,  in  150 
B.C.  Though  not  of  great  dimensions,  it  is 
constructed  entirely  in  stone  and  shows  a  con- 
siderable knowledge  of  stereotomy  in  its  execu- 
tion. It  is  doubtful,  however,  whether  in  the 
early  years  of  the  Roman  Empire,  the  employ- 
ment of  stone  for  such  great  spans  as  those  in 
the  iBaths  of  Agrippa  would  have  been  possible ; 
it  would  certainly  have  been  very  costly,  involv- 
ing the  employment  of  highly  skilled  workers. 
Mr.  Choisy,  in  his  work,  Vart  de  bdtir  chez 
lea  Romain8j  has  shown  how  the  Romans 
adopted  a  construction  which  was  not  only  the 
most  lasting  and  solid  ever  conceived,  but  which 
in  its  execution  was  the  most  economical,  both 
in  labour  and  material.  Centring  trusses  were 
built  at  intervals  and  on  the  cross  lines  of  the 
quoins,  and  planks  laid  across  from  truss  to 
truss.  On  these  was  constructed  a  shell  vault 
of  flat  bricks  or  tiles  set  in  pozzuolana  mortar, 
which  added  considerably  to  the  strength  of  the 
centring.  Over  the  trusses  they  built  arches 
of  brick  which  relieved  the  trusses  and  acted  as 
permanent  ribs,  with  horizontal  ties  of  brick  at 
intervals  to  connect  the  brick  arches.  When 
the  construction  thus  formed  had  set,  they  filled 
up  the  haunches  with  rubble  masonry  built  in 
horizontal  layers  until  the  level  of  the  top  of 
the  brick  Arches  was  reached.  According  to 
the  width  of  span,  one,  two,  or  three  courses  of 
brick  rings  were  employed  for  the  arches.     The 
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centring  was  removed  to  a  second  section  as 
soon  as  the  first  vault  was  built.  Eventually 
the  upper  surface  was  sloped  down  on  either 
side,  and  the  exterior  covered  with  tiles  or  metal 
plates.  The  whole  vault  built  with  pozzuolana 
concrete  consolidated  into  so  hard  and  homo- 
geneous a  mass  that  it  rested  like  the  lid  of  a 
crockery  bowl  on  the  walls,  and  it  became  only 
necessary  to  build  piers  or  walls  of  sufficient 
size  to  carry  the  weight.  The  Romans,  however, 
did  not  apparently  realize  the  splendid  nature 
of  the  material  employed,  and  built  as  if  it  were 
also  requisite  to  provide  against  the  thrust. 

The  walls  or  piers  were  built  in  the  same 
material  as  the  vault,  and  by  somewhat  similar 
means.  Thus  not  only  was  the  whole  structure 
homogeneous,  but  by  the  shifting  and  raising  of 
the  centring  and  the  posts  and  planking,  the 
construction  was  of  the  most  economical  kind, 
and  could  be  done,  under  proper  supervision,  by 
unskilled  labourers. 

From  Rome  as  a  centre,  the  principle  of  plan 
and  design  extended  to  all  parts  of  the  Empire. 
It  is  true  that  pozzuolana  could  only  be  found 
in  Rome  and  in  the  south  of  Italy,  but  the  fine 
quality  of  the  Roman  mortar  throughout  the 
Empire  is  proverbial,  and  the  immense  fallen 
masses  which  are  found  in  the  large  temples  of 
Syria,  where  sometimes  in  the  core  of  the  wall 
the  mortar  exceeds  in  bulk  the  stones  it  holds 
together,  testify  to  the  great  value  the  Romans 
attached  to  it.  It  is  true  we  do  not  find  vaults 
there  with  a  span  equal  to  those  in  Rome,  but 
the  same  principles  of  design  obtain  in  all 
Roman  Imperial  architecture,  so  that  from  one 
end  of  the  Empire  to  the  other  we  find  similar 
monuments,  varying  only  in  size,  and,  outside 
Rome,  in  a  somewhat  more  liberal  interpreta- 
tion of  the  Roman  Imperial  style  than  would 
have  been  tolerated  in  the  capital,  where  the 
principles  of  Vitruvius  were  more  rigorously 
adhered  to. 

The  thermse  of  Caracalla  may  be  taken  as 
the  leading  type  of  all  the  Roman  baths.  The 
•*  motif  "  of  the  great  central  block  of  the  baths 
proper,  which  covers  a  site  of  about  730  feet 
by  380  feet,  is  to  be  found  in  the  central  hall 
known  as  the  Tepidarium.  This  hall,  170  feet 
long  by  82  feet  wide,  was  covered  by  an  inter- 
secting barrel  vault  of  three  bays,  carried  by 
immense  piers  30  feet  deep,  placed  at  right 
angles  to  the  hall  and  contrived  not  only  to 
carry  the  superstructure  but  to  resist  the  thrust 
of  the  vault.  The  windows  to  light  this  hall 
were  placed  above  the  springing  of  the  vault, 
so  that  halls  of  less  height  could  be  provided 
around  it;  the  spaces  on  either  side  between 
the  piers  were  utilized  as  exedrse,  with  baths  in 
them,  and  at  each  end  spacious  vestibules 
divided  from  the  hall  by  columnar  screens,  so 
that  a  vista  380  feet  in  length  was  obtained. 
With  £he  vestibules,  the  tepidarium  covers  an 
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area  of  about  380  feet  by  150  feet.  On  the 
east  and  west  sides  are  open  courts  surrounded 
with  peristyles.  The  frigidarium  is  placed  on 
the  north  side  with  vestibules,  dressing  rooms, 
etc.,  and  the  caldarium  on  the  south  side  with 
a  series  of  halls  for  exercises  opening  into  the 
xystus,  all  of  these,  however,  derive  their  axial 
lines  and  setting  out  from  the  principal  hall, 
the  tepidarium,  which,  as  we  have  said,  is  the 
"  motif"  of  the  whole  structure,  and  with  minor 
variations  is  to  be  found  in  all  the  Roman 
thermse.  In  the  palaces  on  the  Palatine  a 
similar  principle  is  adopted.  The  tablinum  or 
throne  room,  the  bibliotheca  or  library,  and  the 
triclinium  or  dining  room,  are  lofty  halls  taking 
their  light  above  the  roofs  of  the  ac^oining 
rooms,  and  they  give  the  key  to  each  group, 
which  is  here  varied  by  the  great  peristyle  court 
inside,  with  temples  or  circular  shrines  in  their 
midst.  In  speaking  of  the  Forum  of  Trsyan,. 
we  referred  to  the  two  hemicycles  which  seem 
to  have  been  introduced  to  mask  the  junction  of 
Hadrian's  work  with  preexisting  streets  which 
joined  it  at  various  angles.  The  palaces  of  the 
CsBsars  on  the  Palatine  Hill  (see  Restoration,  by 
Mr.  Deglane,  Monitexir  des  Architectes,  and 
The  Builder,  Feb.  22,  1890)  show  numerous 
instances  of  this  device.  The  various  blocks 
were  erected  by  succeeding  emperors  on  sites 
which  necessitated  their  being  built  at  a  slight 
angle  one  to  the  other.  Each  block  appears  to 
be  symmetrically  arranged  with  centre  axis,  but 
this  applies  only  to  the  leading  features,  viz., 
the  principal  halls  and  the  peristylar  courts. 
The  rooms  on  either  side  vary  in  their  di- 
mensions, but  they  are  always  contrived  to 
balance  one  another;  where  the  axis  of  the 
block  is  placed  at  a  slight  angle  with  a  second 
block,  its  junction  is  marked  by  a  semicircular 
or  segmental  niche.  This  seems  to  have  been 
the  principle  adopted  by  the  Romans,  not  only 
in  the  setting  out  of  their  palaces,  but  also  in 
those  of  all  the  cities  of  the  Empire. 

So  far  we  have  dealt  only  with  the  main  lines 
of  the  plans  and  the  structures.  The  scheme 
of  the  decoration  must  have  been  conceived 
from  the  first,  which  is  evidenced  by  the  numer- 
ous recesses  left  in  the  walls  to  receive  the 
blocks  of  marble  forming  the  cornices.  Owing 
to  the  value  of  the  materials,  which  has  led  to 
their  removal,  there  are  but  few  instances  in 
which  any  of  it  remains  to  bear  witness  to  the 
magnificence  of  its  design  and  colour.  The  rich 
marble  decoration  of  the  Pantheon  is  probably 
in  the  main  not  far  removed  from  the  type 
which  was  adopted  in  the  great  thermae  and 
palaces. 

The  appliqu^  nature  of  the  decoration  was  a 
necessity  because  of  the  materials  of  the  struc> 
ture  of  these  great  Roman  baths,  and  this 
becomes  the  more  evident  when  we  compare  the 
palaces,  the  temples,  and  baths  in  Rome  with 
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those  which  are  found  throughout  Syria.  Here 
quarries  of  excellent  stone  existed  in  all  parts 
of  the  country,  and  the  core  of  the  walls  and 
the  external  face  were  homogeneous  and  con- 
structed with  the  same  material.  In  a  few 
instances  the  walls  were  decorated  with  pilasters 
>r  semidetached  columns,  the  latter  frequently 
found  in  the  interior  of  the  cellas,  but  plain 
ashlar  masonry  in  courses  of  from  2  to  3  feet  in 
height  was  used  as  a  general  rule.  There  is 
one  exceptional  feature  in  Syria  to  which  great 
importance  was  always  attached,  viz.,  the 
great  entrance  doorways  of  the  temples,  which 
were  enriched  with  bands  of  carving.  Some  of 
these  were  of  immense  size,  the  great  door  in 
the  Temple  of  Jupiter  at  Baalbec  measuring  20 
feet  wide  by  41  feet  high.  The  lintel  of  this 
doorway  was  voussoired,  the  voussoirs  being 
carried  through  both  architrave  and  frieze. 
The  peristyle  of  this  temple,  9  feet  between 
columns  and  wall,  is  covered  over  with  single 
slabs  of  stone  of  segmental  curve  underneath 
and  enriched  with  sunk  coffers  similar  to  those 
which,  in  the  basilica  of  Maxentius  at  Rome, 
were  sunk  in  the  brickwork  of  the  great  arches 
of  the  aisles.  Although  contrary  to  Roman 
custom,  the  employment  of  Phoenician  labour 
of  the  country  probably  led  them  to  the  quarry- 
ing and  fixing  in  position  of  those  enormous 
blocks  which  form  the  substructure  of  the  great 
temple  of  Jupiter  Sol.  Three  of  these  blocks, 
known  as  the  "  trilithon,"  measure  from  62  to 
64  feet,  each  one  12  feet  high  and  11  feet 
thick,  and  so  close  are  the  joints  that  it  is  im- 
possible to  insert  a  sheet  of  note  paper  in  the 
same.  As  these  blocks  are  raised  on  a  founda- 
tion of  smaller  stones  which  Mr.  Renan  attri- 
butes to  the  Seleucidse,  he  is  of  opinion  that 
the  large  blocks  must  have  been  quarried  and 
placed  in  their  positions  by  the  Romans. 

The  dome  of  the  Pantheon  was  originally 
covered  with  tiles  of  gilt  bronze  (stripped  off  in 
663),  part  of  which  still  exists,  as  also  does  the 
bronze  rim  of  the  central  opening  with  its  en- 
riched bronze  mouldings.  The  inner  ceiling  of 
the  portico  was  also  in  gilt  bronze,  supported 
by  a  system  of  bronze  tubular  girders ;  this  was 
all  taken  away  in  1626  to  make  the  cannon  for 
the  Castel  Sant'  Angelo,  and  the  great  balda- 
chino  of  S.  Peter's. 

The  frigidarium  of  the  Baths  of  Caracalla  was 
covered  over  with  a  lattice- work  ceiling  formed 
of  two  T-bars,  riveted  together  and  then 
cased  in  bronze,  showing  that  the  Roman  Im- 
perial architect  was  acquainted  with  a  type  of 
iron  construction  which  it  was  thought  belonged 
only  to  the  nineteenth  century. 

Among  the  other  monuments  of  Imperial 
Rome  the  basilicas  come  next  in  importance, 
more,  however,  owing  to  their  immense  size  and 
the  magnificence  of  the  materiab  employed  in 
their  construction  and  decoration  than  for  any 
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special  novelty  in  their  design.  They  were 
evidently  copies  of  the  Greek  stoa,  and  from 
the  ephemeral  nature  of  their  timber  roofs 
have  long  since  passed  away.  The  basilica 
Ulpia,  which  formed  part  of  Trajan's  forum, 
covered  an  area  of  30,000  square  feet.  The 
central  area,  180  feet  by  54  feet  wide,  was  en- 
closed with  double  aisles  with  galleries  above, 
and  was  probably  covered  with  a  flat  ceiling 
with  deep  coffers  between  the  trussed  beams, 
and  lighted  by  clearstory  windows  above  the 
gallery  story. 

The  great  basilica  of  Constantine  commenced 
by  Maxentius,  but  left  unfinished  at  his  death 
in  312  A.D.,  is  a  reproduction  on  a  slightly 
larger  scale  of  the  tepidarium  of  the  Baths  of 
Caracalla.  It  was  covered  with  an  immense 
groined  vault,  over  80  feet  in  width,  divided 
into  three  bays;  with  three  deep  recesses  on 
each  side  which,  communicating  one  with  the 
other,  form  the  aisles. 

Although  in  the  palaces  of  Rome  we  find  a 
strict  adherence  to  axial  lines  and  symmetrical 
disposition,  the  description  given  by  Pliny  of 
his  Laurentian  villa,  and  the  actual  remains 
of  the  villa  of  Hadrian  near  Tivoli,  show  that 
away  from  Rome  and  in  the  country  aspect  and 
prospect  would  seem  to  have  been  the  chief  con- 
sideration. In  these  instances,  as  in  all  those 
where  there  were  great  differences  of  level  in 
the  ground,  the  Roman  Imperial  architect  availed 
himself  of  natural  eminences  where  he  placed 
the  most  important  halls,  grouping  other  build- 
ings around  them,  much  in  the  same  way  as 
round  the  tepidarium  of  the  Bath,  though  on 
different  levels. 

Under  the  heads  of  Syria  and  Asia  Minor, 
the  colonnaded  streets  which  formed  the  main 
thoroughfare  of  the  chief  cities  have  received 
attention.  In  these  features  the  Romans  recog- 
nized the  customs  of  the  country,  and  developed 
on  a  larger  scale  and  with  greater  magnificence 
the  colonnades  of  the  city  of  Antioch  built  by 
the  Seleucidse,  but  now  known  only  from 
descriptions. 

To  works  of  a  purely  utilitarian  character, 
such  as  the  great  aqueducts  which  still  exist 
across  the  Campagna  of  Rome,  in  the  north  of 
Africa,  in  Syria,  and  in  Asia  Minor,  the  Romans 
probably  attached  but  little  architectural  char- 
acter. There  are,  however,  a  few  instances  (and 
particularly  in  Rome  where  the  aqueduct  crosses 
a  thoroughfare)  in  which  the  engineer  has  at- 
tempted to  make  a  display  by  an  appliqu^  of 
the  onlers,  and  this  as  usual  is  unsatisfactory. 
In  cases,  however,  where  the  Roman  engineer 
confined  himself  to  his  legitimate  sphere,  viz., 
solid  and  economical  construction,  he  has  pro- 
duced results  which,  from  the  aesthetic  point 
of  view,  could  not  be  surpassed.  The  Pont-du- 
Gard  near  Nimes,  built  across  a  deep  ravine, 
with  two  lower  ranges  of  great  arches  carrying 
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a  third  range  of  small  arches,  above  which  is 
the  aqueduct  channel,  is  not  only  from  a  con- 
structive but  from  an  artistic  point  of  view  one 
of  the  finest  conceptions  of  Roman  Imperial 
architecture. 

The  same  can  scarcely  be  said  of  those  favour- 
ite examples  of  Roman  Imperial  architecture, 
>!/  the  Arches  of  Triumph,  which  are  found  from 
"^f^one  end  of  the  Empire  to  the  other,  and  were 
by  the  Romans  probably  regarded  as  their  most 
successful  masterpieces.  Just  so  &r  as  they 
were  decorated  with  bas-reliefs  representing  the 
victories  of  the  Empire,  find  in  their  superb 
construction,  they  have  a  definite  object  which 
they  fulfil ;  but  the  assemblage  of  attached  and 
detached  columns  and  entablatures  becomes 
monotonous  and  displays  poverty  of  design. 

It  is,  however,  the  one  example  which, 
whether  in  Europe  or  eastern  countries,  remains 
very  much  the  same  in  design,  except  that  in 
the  latter,  owing  to  want  of  sculptors,  there  are 
very  seldom  any  bas-reliefs.  In  Palmyra  and 
other  eastern  towns  this  was  met  by  an  elabo- 
ration of  ornament  which,  executed  by  Greek 
artists,  is  sometimes  of  great  beauty. 

Amongst  the  numerous  triumphal  arches, 
the  example  of  Tn^an  at  Benevento  is  one  of 
the  most  pleasing,  as  the  Corinthian  columns 
are  only  semidetached  and  serve  as  a  frame  to 
the  bas-reliefs  which  decorate  it.  In  arches  of 
a  more  utilitarian  character,  such  as  those  form- 
ing the  entrances  of  towns,  as  the  two  at  Autun, 
the  Gateway  of  Saintes,  or  of  the  bridge  at  Saint 
Ohamas  in  France,  and  the  gateways  of  Ancona 
and  Verona  in  Italy,  the  architectural  result, 
though  simple,  is  more  satisfactory.  The  great 
arch  at  Palmyra,  one  of  the  largest  in  existence, 
IS  triangular  on  plan,  and  is  one  of  those  designs 
dear  to  the  Roman  Imperial  mind  which  was 
conceived  to  mask  the  angle  of  two  colonnaded 
streets,  viz.,  the  main  thoroughfare  of  the  town 
leading  from  west  to  east  and  the  street  to  the 
western  propylon  of  the  great  Temple  of  Jupi- 
ter. 

More  originality  and  variety  is  shown  in  other 
examples  of  Roman  Imperial  monuments  (see 
Memorial  Column).  Of  Hadrian's  mausoleum 
we  have  only  the  kernel  in  the  Castel  Sant'  Angelo 
(which  see),  but  with  its  several  tiers  of  peri- 
styles, it  must  have  been  one  of  the  most  splen- 
did examples  of  Roman  architecture.  Th^^tomb 
)f  Cecilia  Metella  and  others  of  the  Via  Appia 
in  the  Street  of  Tombs,  which  extends  four 
miles  outside  Rome,  are  in  too  ruinous  a  condi- 
tion to  judge  of  their  pristine  beauty,  and  the 
same  may  be  said  of  those  in  the  Street  of 
Tombs  at  Pompeii.  In  France  and  Grermany 
they  seem  to  have  met  with  a  better  fate,  and 
the  tomb  of  S.  Remy  near  Tarascon  and  the 
Igel  tomb  near  Treves  are  well-preserved  exam- 
ples of  considerable  interest. 

—  R.  PHBNt  Spiebs. 
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Mom  und  Bomisches  Leben  im  Alterthum ;  Com- 
paretti  and  De  Petra,  La  Villa  Ercolanese;  Fer- 
rero,  VArc  d'Auguste  a  Suse;  Lanciani,  The 
Destruction  of  Ancient  Rome;  The  Ruins  and 
Excavations  of  Ancient  Rome;  Ancient  Rome  in 
the  Light  of  Recent  Discoveries;  Pagan  and 
Christian  Rome  ;  Martha,  Archeologie  £trusque 
et  Romaine;  Mau,  Pompeii^  its  Life  and  Art; 
Mazois,  Les  ruines  de  Pompei;  J.  H.  Middleton, 
The  Remains  of  Ancient  Rome  (2  vols.);  Nissen, 
Pompejanische  studien  zur  Stddtekunde  des  Alt- 
erthums;  Normand,  Essai  sur  Vezistence  d^une 
architecture  metallique  antique^  etc.,  Encyclopedie 
d^aixh,,  1883;  Overbeck,  Pompeji  in  seinen 
Gebduden,  Alterthiimern  und  Kunstwerken;  W. 
C.  PeiTy,  Greek  and  Roman  Sculpture  ;  Peterson 
and  Von  Domaszewski,  Die  Marcus-Siiule  ;  Ram- 
say, Manual  of  Roman  Antiquities^  revised  by 
Lanciani  (see  above) ;  Reber,  Geschichte  der 
Bankunst  im  Alterthume;  Restaurations  des 
Monuments  Antiques  (a  series ;  Therms,  Trajan 
Column,  etc.)  ;  Smith,  Dictionary  of  Greek  and 
Roman  Antiquities j  3d  ed.,  1890;  Taylor  and 
Cresy,  Architectural  Antiquities  of  Rome; 
U chard,  Architecture  de  Pompei  —  ordre  ionique 

—  Revue  gen,  de  Varch.,  1800;  ordre  Corinthien 

—  Revue  gen,  de  Varch.,  1802 ;  Vitruvius,  De 
-4rc/ii7ecf?<ra  (or  Gwilt's  Translation)  ;  Weichardt, 
Pompeji  vor  der  Zerstoerung  (a  study  of  restora- 
tions of  the  ancient  buildings) ;  Wickhoff,  Roman 
Art  (Macmillan ;  a  translation  from  an  extra 
volume  of  the  Jahrbuch  der  kunsthistorischen 
Sammlungen  des  osterreichischen  Kaiserhauses ; 
Robert  Wood,  Ruins  of  Palmyra  and  Balbec. 
See  also  the  bibliography  under  Etruscan  Archi- 
tecture, and  Jules  Martha,  VArt  Etrusque. 

ROMANO,  GIULIO.     (See  Pippi,  Giulio.) 

ROMAN  ORDZSR.  The  peculiar  system 
introduced  by  the  Romans  of  late  Republican 
or  early  Imperial  times,  by  which  an  arched 
construction  is  given  some  appearance  of  Greek 
post-and-lintel  building.  In  the  illustration 
under  Alette,  in  each  story  an  engaged  column 
carries,  in  appearance,  an  entablature.  The 
abutments  and  the  arch  which  tliey  carry,  and 
the  wall  upon  this  arch,  are,  however,  the  real 
structure,  and  the  entablature  is  merely  an  orna- 
mental balcony.  The  structure  is  really  a  highly 
adorned  arcade.  (See  Roman  Imperial  Archi- 
tecture, tenth  paragraph.) 

RONDELET,  JEAN  BAFTZSTE;  archi- 
tect; b.  June  4,  1743;  d.  Sept.  28,  1829. 

In  1763  he  came  to  Paris  to  study  under  J. 
F.  Blondel  (see  Blondel,  J.  F.)  and  later  assisted 
Soufflot  (see  Soufflot)  as  inspector  of  the  works 
at  the  church  of  S.  Genevieve,  afterward  the 
Panth^n  (Paris).  In  1783  he  obtained  a  royal 
pension  and  visited  Italy.  In  1785  he  superin- 
tended the  construction  of  the  dome  of  the  Pan- 
th^n  under  Brebion  (see  Brebion),  who  had  suc- 
ceeded Soufflot.  In  1799  he  was  appointed 
professor  at  the  ^cole  des  Beaux  Arts,  Ron- 
delet  published  Traits  th^orique  et  de  Part  de 
bdJtir  (Paris,  1802,  text  5  vols.  4to,  pis.  2 
vols,  folio),  Minnoires  historiques  sur  le  ddme 
du  Pantheon  franqais    (Paris,    1    vol.    4to, 
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1814),  Traduclion  dea  eommentaires  deFrtm- 
tin  aur  les  agueducs  de  Rome,  etc. 

Bellier  de  la  Chavignerie,  Diciionnaire;  I^nce, 
Dictionnairt. 

ROOD.  A  croaa  or  crucifix,  especially  a, 
large  cnicifis  placed  at  the  eatrance  of  the  choir 
or  cliaiicel  in  metliieval  churches,  often  sup- 
ported un  the  rood  beam  or  rood  screen,  and,  in 
later  e^iainples,  acwiupanietl  bj  images  of  the 
Virgin  Mary  on  one  side  and  of  S.  John  on  the 
other,  the  Orucifieil  being  in  the  middle. 

ROOD  AIiTAR.  An  altar  standing  against 
the  nave  or  outer  side  of  a  rood  screen. 

ROOD  ARCH.  The  central  arch  in  a  rood 
screen,  the  rood  being  over  it.  (See  Rood 
Screen  and  Rood.)  The  term  is  sometimes  ap- 
plied to  the  arch  between  the  nave  and  chancel, 
the  rood  in  that  case  being  under  it. 

ROOD  BBAM.  A  hori- 
zontal beam  extending  across 
the  entrance  to  the  choir  or 
chancel  of  a  church  to  support 
the  rood  ;  generally  at  the  line 
of  the  springing  of  the  choir 
or  chancel  arch. 

ROOD  LOFT.  A  galleiy 
or  elevated  platform  estab- 
lished upon  the  rood  screen, 
with  pierced  parapets,  pinna- 
cles, aud  images  culminated  in 
the  central  rood.  From  this 
loft  the  Epistles  and  Gospels 
were  sometimes  read  to  the 
people  assembled  in  the  nave, 
and  Bennons  were  occasionally 
preached. 

ROOD    SCRBBN.      A 
screen,  open  or  partly  closed, 
of   wood,  stone,    or   wrought 
iron,    erected    in    raediteval 
churches    between    the    nave 
and  the  choir  or  chancel  sup- 
porting the  rood  in  the  cen- 
tre;  it  was  sometimes  double 
with  vaulting  between  and  rood  loft  over,  and 
frequently  richly  adorned  with  niches,  statues, 
tracery,  and  other  architectural  details.      The 
jub^  of  the  church  of  the  Madeleine  at  Troyes 
is  among  the  richest  of  the  remaining  examples 
in  wrought  stone.     (See  Choir  Screen  and  refer- 
ences ;  Jub^;  Rood;  Rood  Loft.) 

ROOD  BPIRB.  A  spire  or  steeple  built 
externally  over  the  intersection  of  nave  and 
transepts,  because  that  point  marks  the  entrance 
to  the  choir  and  the  position  of  the  rood.  It 
was  generally  of  wood,  as  at  Amiens  and  Paris ; 
but  the  term  is  extended  to  great  central  spires, 
as  at  Lichfield. 

ROOD  STAIRS.     Staim  by  which  the  rood 

loft  was  approached.     These  were  placed  at  the 

ends  of  the  rood  screen,  were  often  spiral,  and 

of  beautifully  aculptured  open  work  and  tracery. 

361 


BOOP 

ROOD  BTIUIPLD.     Same  as  Rood  Spire. 

ROOD  TOWER.  A  tower  built  externally 
over  the  entrance  to  the  choir  from  the  nave,  or 
over  the  intersection  of  nave  aud  transepts. 

ROOF.  That  part  of  the  closure  of  a  building  ■ 
which  covers  it  in  from  the  sky.  Upon  this 
part  of  a  building  depends  in  large  measure  the 
character  of  its  design  as  a  work  of  architecture. 
Roofs  are  distinguished:  (1)  By  their  form 
and  method  of  construction ;  as,  the  flnt  roof, 
characteristic  of  dry  tropical  countries,  and  much 
used  in  modem  commercial  buildings  in  the 
United  States ;  the  sloping  roof,  including  gabled, 
hipped,  penthouse,  mansard,  and  gambrel-roob 
with  their  varieties  (see  Pitch).  (2)  By  the 
characteroftheircovering;  as,  thatched, shingled, 
battened,  slated,  tiled,  metal-covered,  tarred, 
asphalted,  gravelled,  etc. 


In  carpentry,  the  term  refers  to  the  timber 
framework  by  which  the  external  surface  ia 
supported.  This,  in  sloping  roofs,  consists 
usually  of  a  series  of  pairs  of  opposite  raflere  or 
couples,  of  which  the  lower  ends  are  tied  together 
in  various  ways  to  prevent  spreading ;  or,  where 
the  span  is  too  great  for  such  simple  construc- 
tion and  there  are  no  intermediate  upright 
supports,  of  a  series  of  rafters  supported  by 
longitudinal  horizontal  purlins,  which  are 
generally  carried  on  a  system  of  transverse 
timber  frames  or  trusses,  spaced  from  8  to  20 
feet  apart.  In  modem  practice,  the  typical 
forms  of  these  trusses  are  indicated  in  figures  1 
and  2,  showing  principal  rafters  or  principals, 
of  which  the  lower  opposite  ends  are  tied 
together  by  tieheams  bung  in  the  centre  from 
a  king-post,  aa  shown  in  figure  1  ;  or,  at  two 


ROOF 
poiuta,  from  queeu-posts,  as  shown  io  figure  2 ; 
from  the  lower  part  of  these  suspension  mem- 
bers, braces  or  struts  may  be  extended  to  stiffen 
the  principab.  To  suit  various  conditions  of 
shape  of  roof  and  area  to  be  covered,  these  typi- 
cal and  elementary  forms  are,  in  modem  usage, 


subjected  to  innumerable  structural  modifica- 
tions and  extensions,  some  of  which  are  illus- 
trateii  in  the  figures  of  this  article  and  in  Wood, 
Construction  in  ;  Part  I, 

One  of  the  most  marked  distinctions  in  the 
historic  styles  consists  in  the  pitch  or  inclina' 
tiou  of  the  roof  Thus  in  the  Greek  temple  the 
alope  of  the  pediment  varied  from  15°  to  16J^°; 


Traile  pratique  de  la  Conatruction  Moderne  et 
description  du  JUaleriei  employe  par  lei  coaitruo- 
lear$,  Paris,  1887,  2  yol.  folio. 

—  H,  Vah  Beuht. 
Ban«l  Roof.      A.    Same  as  Barrel  Vault 
(which  see  under  Vault).     B.   A  roof  or  ceiling 


which  has  within  the  appearance  of  a  Barrel 
Vault ;  a  ceiling  of  nearly  semicircular  section. 

Compaaa  Ro^ ;  Compaas-headed  Roof. 
(See  Cradle  Roof  below ;  also  Compass  (II).) 

Coupled  Roof.  A  ridged  or  double  pitched 
roof  of  the  simplest  construction,  otlen  without 
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Roman  roofs  bad  a  slope  of  from  22°  to  231^°  ; 
Romanesque  roofs  followed  closely  the  Roman 
slope ;  the  Gothic  pitch  wai  much  steeper,  some- 
times reaching  50°  or  even  60°.  In  the  Renais- 
sance era  there  was  in  Italy  a  revival  of  the 
Eoraan  pitch  with  the  other  classic  features ; 
but  the  French  builders  of  this  era  retained 
the  steepest  slopes  of  the  mediieval  sky  lines, 
«specially  in  the  conical  roofs  of  their  round 
towers  and  io  the  pyramidal  roofs  with  which 
they  characteristically  covered  each  separate 
division  of  their  buildings.  These  lofty  roofs, 
with  their  high  dormers,  chimneys,  and  crest- 
ings,  constitute  a  distinctive  characteristic  of 
the  French  Renaissance,  the  peculiar  steep  roof 
of  double  slope,  known  as  the  mansard  roof, 
being  a  development  from  these  French  tradi- 
tions. The  structural  conditions  from  which 
the  steep  medieeval  pitch  was  evolved  arc  ex- 
pliuned  in  Wood,  Construction  in  ;  Part  I.,  where 
also  may  be  found  some  notice  of  the  flat  ter- 
raced roofe  of  tropical  or  semi-tropical  countries. 
Denter,  J.,  Couverlnre  dra  Edifices;  Ardoiaes. 
Tuilea,  Alelaux,  Matiires  diveraea.  Ckenaux  el 
detceiUea,  Paris,  1803, 1  vol.,  4to ;  Lanck,  Leopold, 


tiebeam  or  collar  beam,  depending  upon  the 
stifihess  of  the  walls  for  its  permanence,  and, 
therefore,  of  small  span. 


N  CaoBB  Walls 
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Cradle  Roof.     A  form  of  timber  roof  much 

used  in  the  Middle  Ages  for  churches  and  Urge 
halls,  in  which  the  rattere,  ujllar  beams,  and 
braces  of  each  truss  were  combined  into  an  ap- 
proximately arched  form,  and  aometimee  indeed 
had  their  soffits  cut  to  the  curve  of  an  arch, 
producing  internally  the  effect  of  a  seriea  of 
arches ;  or,  when  the  arched  members  were 
ceiled,  of  a  cradle  vault. 


ROOF 
kind  ore  the  metal-covered  roofs  of  Europe  and 
America  in  which  the  idope  is  often  half  an  inch 
to  a  foot  or  one  in  twenty-four.  The  plates  of 
metal  in  these  cases  must  be  soldered  together 
mth  care. 

Ftenoh  Roof.  A  curb  roof  with  aides  set  at 
a  very  steep  angle  so  as  sometimes  to  approach 
verticality,  while  the  top  above  the  curb  rosy  be 
nearly  flat  or  may  have  a  visible  slope  though 


Roor:  with  Collar  Beaub  ahd  BsACKi 
Cahi 

Curb  Roof.  One  in  which  the  slope  is  broken 
on  two  or  four  sides ;  so  called  because  a  hori- 
zontal curb  is  built  at  the  plane  where  the  slope 
changes  (see  Curb,  D;  Gambrel  Boof;  French 
Koof ;  Mansard  Roof;  which  are  forms  of  curb 
roof). 

Flat  Root.  A,  One  whose  surface  is  actually 
horizontal  or  with  no  perceptible  slope,  as  in  the 
mud,  earth,  or  cement  roofs  of  tropical  countries 
and  the  roofs  of  brick  or  terra  cotta  supported 
by  iron  beams  and  covered  with  water-tight 
material  which  are  characteristic  of  modem  fire- 
proof buildings. 

B.    A  roof  having  a  slope  so  slight  that  one 

can  walk  or  sit  upon  it  as  upon  a  floor.    Of  this 
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much  leas  steep  than  the  lower  slope.  The 
term  is  of  United  Stat«s  origin,  aud  applies 
especially  to  a  form  of  roof  which,  beginning 
about  1865,  became  very  common  all  over  the 
country. 

Gable  ;  Gablad  Roof.  A  ridge  roof  which 
terminates  at  ea4:h  end  in  a  gable,  as  distin- 
guished from  a  hipped  roof.  A  gambrel  roof 
is  a  form  of  gable  roof. 

Oambrel  Roof.  A  curb  roof  with  only  the 
two  opposite  sides  sloping  ;  it  is  therefore  a 
gabled  curb  roof.  This  form  is  common  through- 
out New  England.  New  Jersey  and  eastern 
New  York,  having  been  adopted  by  the  earlier 
colonists  of  the  Northern  etat«s,  and  being  much 


ROOF 
more  frequently  seen  there  than  in  the  couotriee 
whence  the  coloniste  came. 

Hip ;  Hipped  Roof.  One  having  hips  by 
which  the  projecting  angles  between  two  adjacent 
elopes  are  aquaretl.  Thus,  a  pyramidal  roof  is 
one  which  has  four  hips ;  and  in  some  cases  a 
roof,  as  on  a  building  of  irregular  plan,  may 
have  more  hipe  than  four  and  often  alternating 
with  valleys. 


ROOF 
gables,  each  of  which  is  truncated  halfway  up 
or  thereabout  so  that  the  roof  is  hipped  above. 
It  may  be  otherwise  explained  as  a  hipped  roof, 
of  which  the  hips  starting  from  the  ridge  are  too 
short  to  reach  the  eaves,  so  that  the  roof  below 
becomes  a  gabled  roof  of  which  the  gables  are 
truncated. 

Lean-to  Roof.     One  with  a  single  slope ;  as 
where  the  aisle  of  a  church  is  usually  roofed 


Roop:     E&RI.T   Enolish; 
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13th  Ukhtdbt. 

Homogeneoua  Roof.  One  in  which  the  same 
mass  of  material  furnishes  the  outer  pitch  for 
shedding  rain  water  and  the  surface  exposed 
within  ;  that  is  to  say,  a  roof  forming  a  solid 
shell  either  of  compact  masonry,  as  often  in 
Byzantine  art,  or  of  slabs  of  stone,  as  in  Syria 
and  in  a  few  churches  of  Europe.  (See  cut 
Sebenjpo,  under  Dalmntia,) 

J«rkin  Head  Roof.  A  ridge  roof  of  which 
the  ridge  is  shorter  than  the  eaves,  having  two 


with  a  single  slope  from  the  wall  of  the  clear- 
story outward. 

M  Roof.  One  in  which  two  ridges  parallel 
or  nearly  so  to  one  another  are  separated  by  a 
receding  or  dropping  valley,  gutter,  or  the  like  ; 
a  device  sometimes  resorted  to  for  diminishing  the 
height  of  the  roof,  as  in  supposed  necessities  of 
the  architectural  style,  and  sometimes  resulting 
from  the  building  of  an  addition  when  it  is  not 
desired  to  disturb  the  earlier  roof. 


ROOF 
1  Root.  A  curbed  roof 
with  duriner  wIdiIows  of  eome  size ; 
that  is  to  say,  such  a  roof  as  will 
best  provide  for  habitable  routns 
withia  it.  This  is  the  roof  com- 
mon in  neoclassic  and  modem 
chateaux  and  public  buildings  in 
France,  the  deck  or  upper  slope 
being  usually  small  in  proportion 
to  the  lower  slopes,  whereas  in  the 
French  Roof  (see  subtitle  above) 
the  reverse  may  be  the  case. 

Pavilion  Roof.  A  roof  hipped 
on  all  sides  so  as  to  have  a  pyrami- 
dal or  nearly  pyramidal  form. 

Fentlioiue  Roof.  A  roof  with 
one  pitch  like  that  of  a  shed  or  of 
the  aisle  of  a  church  in  the  ordinaiy 
distribution. 

Pynunldftl  Soof.  One  in  the 
form  of  a  pyramid  or,  by  extension, 
a  hipped  roof  in  which  the  ridge  is 
relatively  short  so  that  the  sloping 
sides  end  nearly  in  a  point. 

Ridge;  Ridged  Roof.  A  double- 
pitched  roof,  the  two  slopes  of 
which  meet  at  a  horizontal  ridge. 

Saddl«baok  Roof.  A  gable 
roof  in  some  peculiar  position,  as 
when  a  tower  is  roofed  in  this  way 
instead  of  terminating  in  a  flat  ter- 
race or  in  a  spire. 

Shed  Rocrf.     Same  as  Penthouse  Roof. 

Blngl«-fram«d  Roof.  A  roof  framed  with- 
out trusses,  the  opposite  rafters  being  tied  to- 
gether by  the  upper  floor  frame  or  by  boards 
oaileil  across  horizontally  to  serve  as  ties  or 
collars. 

Slab  Bute  Roof.  A  roof  covered  with  slabs 
or  flags  of  slate,  as  in  cottnges  built  in  the 
neighbourhood  of  elate  quarries. 

Span  Roof.     A  roof  composed  of  two  equal 
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slopes,  as  a  nave  roof,  in  contnldistinction  to 
one  having  one  slope,  as  an  aisle  roof  or  pent- 
house roof. 

Terrace  Root     A   flat    roof  in   sense    A ; 
especially  when  the  roofing  is  of  masonry  and 
the  surface  allows  of  free  use  o{  the  roof  as  a 
place  for  walking  ami  taking  the-fitr. 
Trough  Roof.     Same  as  M  Roof. 
Tniaa  Roof.     A  roof,  the  rafcera  of  which  . 
are  supported  on  a  truss,  or  a  series  of  trusses, 
by  means  of  jjiirlins. 

Valley  Rool.   One  which 
K     covers  a  building  so  arranged 
M^    with    projecting    winga  or 
ty    pavilions,    nearly    on    the 
same  level  as  the  main  roof, 
that  there  are  valleys  at  the 
junction  of  the  two  parts 
of  the  roof     The  terra  is 
hardly    applied     to     roofs 
which  have  merely  the  val- 
leys of  dormers  and  small 
gables. 

ROOF  COVBBINO. 
The  closure  laid  upon  a 
roof  frame,  including  the 
wood  sheathing  or  boarding, 
and  the  outside  protection 
^^  weathering  by  metal, 
slate,  tiles,  shingles,  painted 
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canvas,    tarred    paper,    thatch,    by   any   com-  I  pansion  and  contraction ;  or,  in  fiat  roofs,  large 

position    of    tar,    bitumen,    asphaltum,    etc.,  slabs  of  slate  or  sloDe  are  bedded  in  cement.    Id 

with  gravel,  or  any  other  fonn  of  protection  {  the  more  usual  cases,  roofs  of  any  pitch  may  be 
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against  the  weather.  In  the  few  cases  of  ab-  I  covered  with  metal,  which  is  nearly  always  of 
solutely  incombustible  construction  (see  Fire-  tin  plates  in  the  United  States ;  though  tern 
proofing)  the  slates  or  tiles  are  tied  by  lead  wire  |  plates  are  used,  and,  much  more  rarely,  zinc,  as 


Roof:  of  St.urcase,  Thornton  Abbbv,  Lincolnshirb ;  c.  13T0. 

in  France,  lead,  as  often  in  Qreat  Britain,  or 
copper.  The  term.  The  Leads,  applied  in  Eng- 
land to  a  nearly  flat  roof  which  may  be  used  aa 
a  floor,  is  unknown  in  the  United  States,  where 
such  a  roof  would  be  covered  with  tin  plates  or 


to  iron  laths ;  or,  the  roof  being  filled  up  solid 
with  brick,  terra  cotta,  or  cement  blocks,  large 
sheets  of  copper,  linc,  or  lead  may  be  nailed 
upon  it,  lapping  over  one  another  liite  slates, 
and  left  free  at  the  lower  end  to  allow  for  ex- 
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with  tar  and  gravel.     Steep  roofe  alone  may  be 
covered  with  tiles,  slate,  or  sbinglee,  laid  in  the 
usual  way,  without  anj  filling  or  cementing  of 
the  joints ;  imd  it  is  to  be  noted  that  rain  and 
snow  may  beat  in  through  the 
crevices    to   a    alight    degree 
without  serious  damage.     (See 
the  separate  terras  :  also  Flash- 
ins,) 

ROOF  GARDOT.  A  gar- 
den fiirmed  upon  a  flat  roof, 
especially  prepared  for  the 
purpose  by  arranging  tliereoii 
growing  plants  and  shrubbery 
in  pots,  tuba,  and  boxei^,  and 
occasionally  by  accumulating 
thereon  sulBcient  soil  to  sus- 
tain gra^  and  other  smalt 
vegetation;  specifically,  a  place 
of  public  entertainment  in  the 
open  air  upon  a  roof,  provided 
witti  facilities  for  vaudeville 
performances,  partly  sheltered 
by  awnings  and  adorned  with 
a  few  ornamental  plants. 

BOOFaUARD.  A  device 
to  prevent  snow  from  sliding 
olT  a  roof  without  interfering 
with  its  watershed  ;  it  is  fenc- 
ing or  openwork  of  wowl  or 
iron  at  the  foot  of  the  slope, 
or  of  stiff  wire  bent  into  the 
form  of  loops,  laid  in  with  the 
slate  or  shiogles,  and  forming 
projections  distributed  over 
the  roof  surface  so  as  to  arrest 
the  tendency  of  snow  to  slide. 

ROOFHTO.  The  materials  of  which  a  roof 
is  composed ;  the  art  of  constructing  a  roof. 
(See  Roof  Covering.) 

ROOFINQ  SLATB.      (See  under  Slate.) 

ROOF  PLATE.  A  Wall  Plate  (see  under 
Plate),  whicli  carries  roof  timbers. 

ROOF  STAOINO.  A  scaHblding  used  by 
roofers  in  working  on  a  roof  slope.  It  auto- 
matically liolds  fast  to  the  roof  by  means  of 
barbed  rods  or  claw  plates. 

ROOF  TREE.  Same  as  Ridge  Piece  —  Pole. 
Soiiictiiiies  use<l  figuratively,  referring  to  the 
whole  roof  as  a  shelter. 

ROOF  TRUSS.  In  carpentry,  one  of  the 
transverse  timber  frames  composed  of  principals, 
ties,  struts,  and  suspension  rods,  used  in  roofs 
of  wide  span  to  support  common  rafters  by 
means  of  longitudinal  purlins. 

ROOM.  An  enclosure  or  division  of  a 
house  or  other  structure,  separated  from  other 
divisions  by  partitions  ;  an  apartment,  a  cham- 
ber ;  as  a  drawing-room,  parlour,  dining  room, 
or  chamber  in  a  house,  a  stateroom  in  a 
ship  or  railroad  car,  a  harness  room  in  a 
stable. 


BOBITZEB 

ROOT,  JOHN  WBLLBORIT;  architect; 
b.  1851;  d.  1891. 

He  was  bom  m  Atlanta  (Georgia),  and  in 
1864  was  smu^led  through  the  Federal  line» 


;,  Nom 
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and  sent  to  England.  Returning  to  Anierics 
after  the  war,  he  graduated  at  the  College  of  the 
City  of  New  York  and  entered  the  office  of 
James  Renwick  (see  Renwick).  He  afterward 
became  an  assistant  of  John  B.  Snook,  and 
under  his  direction  superintended  the  construc- 
tion of  the  Grand  Central  Station  in  New  York 
City.  In  1872  he  entered  the  office  of  Drake 
&  Wight  in  Chicago,  and  later  formeii  a  partner- 
ship with  Daniel  H.  Bumhara.  Root  held  the 
important  office  of  consulting  architect  of  the 
World's  Fair  Commission  in  Chicago. 

Harriet  Monroe,  John  Wellborn  Boot. 

ROPE.  A  roll  moulding  decorated  with  a 
twist  like  the  strands  of  a  rope,  common  in 
Romanesque  architecture ;  a  cable  moulding. 
(See  Cabling.) 

RORITZER,  KONRAD  (THOMAS  and 
■WOLFGAMO);  architect*. 

Koiirad  Roritzer  was  architect  of  the  cathe- 
dral of  Ratisbon  (Regensburg)  from  1459  to 
1465,  and  built  also  the  choir  of  the  Lorens 
Kirche  at  Nuremberg  between  1459  and  1477. 
Thomas  Roritzer  was  cathedral  architect  at 
Ratisbon  (Regensburg)  in  1482  and  Wolfgang 
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Roritzer  held  that  office  in  1514,  when  he  was 
decapitated  for  aeditioD. 

I'opp,  Les  Tmit  Age*  de  V Arfkitectvre  Goth- 
ique;  Seabett,  Kumtltr-lexikon. 

ROSACE.     S&me  aa  EoBett«  (I.). 


ROSB.  A.  A  conventionnl  representation 
of  the  flower  in  its  original  or  wild  state,  much 
used  in  Gothic  sculpture  and  especially  in  late 
English  Gothic  and  Elizabethan  art.  One 
fiinn  of  it  is  eapeciallj  suggestive  of  English 
political  changes.     (See  Tudor  Rose  below.) 

B.  A  circular  or  nearly  circular  ornament. 
(Compare  Rosace,  Rosette,  Roundel.) 

C.  A  diaphragm  of  woven  wire  or  of  a 
plate  of  metal  pierced  with  holes  to  atop  solid 
matters  which  might  clog  a  pipe. 

Tndor  Rom.  {Originally,  in  heraldic  use ; 
hence  common  in  ai'cliitecture.)  A  combiuatiun 
of  two  or  three  sin^e  wild  roses,  red  and  white, 
one  above  another,  expressing  the  marriage  of 
Heniy  VII.  of  England  with  Elisabeth  of  York, 
and  the  resulting  peace  between  York  and  Lan- 
caster. In  the  Deanery  at  Worcester  the 
flower  is  seven -petal  led :  sometimes  it  is  six- 
petolled ;  usually  it  is,  as  in  nature,  five- 
petalled.  It  has  always  five  small,  sharp 
"  rays,"  representing  the  letives  of  the  calyx. 

ROBENQARTEN,  AI.BBRT  ;  architect : 
h.  1809. 

In  1839  he  won  a  three  years'  travelling 
scholarship  and  went  to  Paris  to  study  with 
the  architect  Labrouste  (see  Labrouste). 
After  a  sojourn  of  two  years  in  Italy,  he  estab- 
lished a  large  practice  in  Hamburg,  Germany. 
He  published  Die  Arcliitektonixcheii  Slylarleii 
(1874,  1  vol.  8vo). 

Seubert,  Kiinstler-texikon, 

ROSETTE!  (I.).  A  decoration  common  in 
alt  the  historical  Htylcs,  treated  aa  a  flower,  a 
knot  of  foliage,  or  as  a  patera  with  conventional 
or  geometrical  detail,  generally  approaching 
circular  in  form,  but  sometimes  square.  In 
Roman  architecture,  it  occurred  in  the  centre 
of  ceiling  or  soffit  panela,  and  as  a  central 
ornament  on  the  Corinthian  abacus.  In  med- 
iaeval architecture,  rosettes  of  square  form 
were  frequent  in  the  decoration  of  mouldings, 
as  a  knot  of  foliage  in  the  centre  of  foliated 
panels,    etc.     In  early  Italian   work,  rosettes 


ROSETTE   (II.).      (See   Electrical    Appli- 

ROSB  WIMDOW,  A  window  which  is  of 
circular  form,  especially  a  large  one  and  filled 

with  tracery  such  as  those  of  the  west  and  north 
and  south  transept  front*  of  Gothic  churches. 
In  these,  however,  the  circular  form  of  the  win- 
dow, although  distinguishable,  is  sometimes,  in 
later  work,  a  part  of  the  tracery  of  a  still  larger 
window  with  pointed  head.  When  a  rose  win- 
dow has  the  tracery  bars  arranged  in  decidedly 
radiating  order  it  is  often  called  Wheel  Window, 
and  by  a  popular  extension,  Catherine  Wheel 
Window.     (See  coU.  1093-1098.) 

ROSS,  LUDWIO  ;  philologist  and  arch»- 
ologist ;  b.  July  22,  1806  :  d.  Aug.  6,  1869. 

Ross  studied  in  Kiel,  Copenhagen,  and  Leip- 
zig, and  in  1832  went  to  Greece.  In  1834  he 
was  appointed  chief  coneen'ator  of  the  antiqui- 
ties of  Greece  and  in  1837  professor  of  archtt- 
ology  at  the  University  of  Athens.  With 
Schaubert  (see  Schaubert)  and  Christian  Han- 
sen (see  Hansen,  H.  0.)  he  restored  the  temple 
of  Nike  Apteros  on  the  Acropolis  at  Athens. 
In  1843  he  made  a  journey  among  the  Greek 
islands  and  in  Asia  Minor.  In  1845  he  was 
appointed  professor  of  archaology  at  the  Uni- 
versity of  Halle,  Germany.  He  published  Die 
Aki-opolis  ron  Atken  .  .  .  der  Tevipel  der 
Nike  A])leros  (1839,  1  vol.  folio)  ;  Reiaen  auf 
den  Griechiscken  I7>aehn\ei0-1852,  i  vols.); 
Das  Theaeion  uiid  der  Tempel  dea  Ares  zu 
Allien  {\Sb2). 

Brockliaus,  Konveriationa  Leriton. 

BOSBHLINO.     (See  Gambarelli.) 

ROSSI,  DOMBNICO  ;  architect ;  d.  1742. 

A  pupil  of  Baldassare  Longhena  (see 
Longhena).  He  built  the  facade  of  the  church 
of  S.  Eustachio,  the  church  of  S.  Maria  i)ei 
Gesuiti  (1715-1728),  the  Palazzo  Corner  della 
Regina  (1724),  and  the  Palazzo  Saudi  (1721), 
all  in  Venice. 

Gurlitt,  Genrhirhte  dfn  Barockitihs  in  Italien. 

ROSSI,  OIOVANNI  BATTISTA  DE  (t'l 
Coinmeiidatore)  ;  archieologist ;  b.  1822;  d. 
1894. 

//  Commeiidatore  G.  B.  de  Rossi  was  the 
historian  of  Christian  and  subterranean  Rome, 
and  published  a  remarkable  series  of  works  on 
this  subject:  InscriiTlionea  Cfirialiana!  vrbia 
HomcE,  (1857-1885,  3  vols.);  lioma  Sfilter- 
rttneu  criatiaim  (1864-1877,  3  vols,  folio); 
Afoaaiei  crialiani  e  Sa/fffi  di  pavimenti  delle 
chiese  di  Soma  (1878).  He  was  also  editor 
of  Bi'IMiuo  d'  Airkeol<Miia  cnstiaua  (I8t)3). 
He  assisted  Henzen  ami  Mommsen  in  the  direc- 
tion of  the  Corpus  Uuiveraate  Jnscri2>lionum 
LulinaTiim. 

Shrotogie  in  Conatruction  Moderne,  Sept  29, 
1804. 


H0880,  III  (Giovanni  Battiata  dj  Jacopo ; 

calleii  in  Frani*,  Maltre  Rous);  painter  and 
decorator ;  b.  U96  (at  Florence,  Italy) ;  d.  1541 . 

Itosso  waa  one  of  the  young  men  who  studied 
fTom  the  cartoons  of  Midielaogelo  (see  Euooar- 
roti).  In  1530  he  went  to  France  and  was 
employed  with  Primaticcio  (see  Priinaticeio)  in 
the  decoration  of  the  palace  of  Fontninebleau. 
He  decorated  the  Grande  Galerie  and  the 
Chambre  de  Madame  d'Eatampea  at  Fon- 
tainebleau. 

Vaaari,  Milanesi  ed.  ;  PaluatK,  Reuaisaanee ; 
Pfnor,  itniingraphie  de  Fontainebleau  ;  Ronyet  el 
Darcet,  L'Art  ArfhUeclural. 

ROSSO  ANTICO  {Porfido  Rosao  Antico). 
This  is,  acconling  to  Celesse,  a  porphyrite ;  i.e. 
a  basic  eruptive  rock,  consisting  essentially  of  a 
compact  reddish  felsitic  base,  in  which  crystals 
of  homblende  and  rose-coloured  plagioclase 
feldspar  are  porphyritically  developeil.  The 
stone  was  used  by  the  ancient  Egyptians  for 
making  statues  of  the  deities  and  for  other 
omameiitid  purposes,  and  later  by  the  Romans. 
The  original  source  of  the  rock  was  tlie  Dokhan 
Mountains  on  the  west  shore  of  the  Red  Sea,  in 
Egypt  —  G.  P.  M. 

ROSTRA.     (See  Rostrum,  B.) 

R08TRAI.  COLUMN.  (See  under  Col- 
umn ;  also  see  Memorial  Column  ;  Rostrum.) 

ROSTRUM  (pi.  Rostra).  A.  The  beak  or 
prow  of  a  ship,  used  aa  a  ram  in  the  naval  con- 
flicts of  the  Greeks  and  Romans ;  it  cotiHisted 
of  a  beara  or  beams  armed  with  heavy  pointed 
irons,  tlie  whole  being  affixed  to  the  bows  of 
the  war  galleys  above  or  below  the  wator  line. 
Captured  rostra  were  preserved  as  symbols  of 
victory. 

B.  In  the  plural  (Rostra),  a  platform  ele- 
vated in  the  Roman  Forum,  so  called  because 
its  basement  or  podium  was  decorated  with  the 
rostra  of  ships  captured  in  the  first  naval 
victory  of  the  Republic;  from  this  platform 
orations  and  pleadings  were  delivcretl  to  the 
Roman  populace. 

C.  Any  pulpit  or  platform  from  which  ad- 
dresses are  made. 

ROT.     (See  Dry  Eot.) 

ROTUNDA.  A  circular  hall,  especially  one 
covered  by  a  cupola  like  the  Pantheon  or  the 
central  hall  of  the  Capitol  at  Washington. 
The  frequent  application  of  this  term  to  any 
lai^  central  area  in  any  public  building,  as 
the  "  office  "  of  a  hotel,  which  is  neither  circular 
in  plan  nor  covered  by  a  dome,  is  improper. 

ROUBILLAC  (ROUBtLIAC),  LOUIS 
FRAN9OIB;  sculptor;  b.  1695  (at  Lyons, 
France);  d.  Jan.  11,  1762. 

A  pupil  of  Balthazar,  sculptor  to  the  Elector 
of  SaJcony  and  proliably  also  of  Nicolas  Cous- 
tou  (see  Coiistou,  N.).  He  won  the  second 
Orand  Prix  at  the  Acad^mie  Royale  in  1730. 
He  appears  first  in  England  in  1738,  when  he 
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made  a  statue  of  Handel  for  Vauxball  gardens, 
London,  In  1743  he  made  the  monument  of 
John  Campbell,  Duke  of  Argyll  (Westminster 
Abbey),  in  1753  the  monument  to  Admiral  Sir 
Peter  Warren  {Westminster  Abbey),  in  1758 
the  statue  of  Shakespeare  (British  Museum), 
in  1761  the  wellknown  Nightingale  monu- 
ment (Westminster  Abbey). 

Walpole,  Anecdotes;  Slephen-Lee,  Dtetionarif 
of  National  Biography. 

ROUGH  CAST  ;  HARD  CAST.  A  kind  of 
plaster  made  with  strong  lime  mortar  and  sand, 
mixed  with  clean  gravel  until  it  resembles  a 
concrete,  used  for  the  exterior  faces  of  rough 
masoniy  walls,  as  of  small  country  houses.  In 
different  parts  of  Great  Britain  and  the  United 
States  dificrent  processes  are  used.  Sometimes 
the  mortar  is  veiy  hot  when  the  gravel  is 
mixed  with  it.  Commonly  the  whole  mixture 
is  thrown  or  dashed  forcibly  against  the  wall 
when  freshly  plastered.  The  surface  is  often 
coloured  by  a  wash  while  still  wet. 

ROUaHINO-IN.  Any  coarse  mechanical 
process  preliminary  and  preparatory  to  final  or 
finished  work,  as  the  rough  coat  of  mortar 
forming  a  foundation  for  one  or  more  coats  of 
fine  plaster,  or,  in  a  scheme  of  decoration,  the 
necessary  mechanical  groundwork  of  colours 
or  modelling.  Specifically,  in  plumbing,  the 
establishment  of  the  systom  of  pipes  for  supply 
and  waste,  done  while  the  house  is  preparing 
for  plastering,  and  before  the  pipes  are  con- 
necteii  with  the  fixtures. 

ROULETTE.  Same  as  Dotting  Pen.  (See 
Drawing  Pen,  B,  under  Pen.) 

ROUND  CHURCH.  One  whose  plan  is  a 
circle  or  is  synmietrical  about  a  centre,  and  not 


Round  Chuech:   S.  Costanza  at  Rohi;   Plan. 

arranged  upon  a  defined  axis.  Polygonal 
churches,  and  those  which  consist  of  equ^  arms 
ratliating  from  a  central  point,  are  included  in 
this  term.  Such  buildings  are  apt  to  difier 
radically  tirom  longitudinal  churches  in  that 
they  are  centred  upon  some  monument  or  fea- 
ture which  is  set  in  the  middle,  and  for  whose 
protection  or  accommodation  the  church  is 
planned.  The  baptisteries  were  buildings  of 
this  kind  (see  Baptistery),  being  planned  to 
receive  a  central  font  or  basin. 
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The  round  plan  for  buildings  belougs,  with 

Tariatious,  to  luost  styles  &ud  periuda  of  archi- 
tecture. It  was  ft  favuurit«  amuog  the  Rumans 
and  common  among  the  Greeks,  especially  for 
mortuary  and  commemorative  structures;  and 
from  these  evideutly  the  Ohriatians  adopted  it. 
The  circular  ty]>e  jirevaileil  with  the  Romans 
—  on  a  large  suale  as  we  see  it  ia  the  mauso- 
leums of  Hadrian  aud  Augustus,  on  a  small 
scale  in  many  lesser  tombs.  It  was  a  favourite 
form  for  temples  to  lesser  diviDitien  and  heroes ; 
for  example,  the  temples  of  Vesta  and  Her- 
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is  the  same.  The  iiichra  were  continued  in 
Christian  architecture,  especially  in  baptisteries, 
but  the  round  form  gradually  prevailed  in 
them  over  the  rectangular.  The  Roman  tombs, 
and  rotundas  that  appear  to  have  been  tombs, 
were  most  commonly  domed,  and  are  often 
lighted,  like  the  Pantheon,  through  a  round  open- 
ing in  the  crown  of  the  dome.  This  last  treat- 
ment appealed  to  the  Christian  sentiment ;  we 
are  expressly  told  that  the  rotundas  that  Oon- 
stantine  built  at  Jerusalem,  to  commemorate 
the  Holy  Sepulchre  and  the  place  of  Christ's 


Kol;^D  Chifhch:  S.  Cost 
cules  at  Rome  and  of  Vesta  at  Tivoli,  an<l  still 
more  for  important  tombe.  This  last  use 
commended  it  to  the  Christians  for  memorial 
buildings.  The  most  characteristic  Roman 
type  was  a  cylinder  with  a  thick  wall,  in 
which  niches  were  cut  inside,  most  commonly 
eight,  usually  sqiwrc  and  semicircular  in  alter- 
nation.  We  see  this  type  at  Rome  in  the 
ao-calleit  Torre  (lei  Schiavi  and  the  Mausoleum 
of  Helena,  at  Tivoli ;  in  the  Madonna  della 
Torre,  and  on  the  largest  scale,  with  some  com- 
plication, in  the  Pantheon.  In  what  ia  known 
aa  the  Temple  of  Jupiter  at  Spalato,  the  build- 
ing is  octagonal  without  and  circular  within,  an 
Eastern  fashion  that  became  characteristic  of 
Byzantine  work,  but  the  arrangement  of  niches 
371 
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were  in  the  middle  left  open  to  the 
heavens  into  which  he  had  ascended.  Others 
of  the  earliest  Christian  buildings  seem  to  have 
been  built  in  this  way.  Some  authorities  have 
believed  it  of  S.  Coatanza  at  Rome,  S.  Maria 
Maggiore  at  Nocera,  and  the  Baptistery  of 
Coiistantine.  The  baptistery  at  Mii,ielia  in 
Syria  was  apparently  uncovered  in  the  midille ; 
and  in  the  great  church  or  group  of' churches 
consecrated  to  S.  Simeon  Stylitea  at  Kalat 
Siiuan,  the  ccnti'al  octagon  from  which  the  four 
arms  radiate,  anil  in  which  was  preserved  the 
pillar  on  which  the  saint  ha»\  stood,  was  char- 
acteristically left  unroofed.  (See  cut  under 
Planning  ;  also  under  Syria.) 

Round  chu>  .lies  were  not  naturally  ailapted 
372 
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to  the  liturgical  worsiiip  of  the  Cliurch;  the 
very  early  custom  of  setting  the  clergy  conapic- 
UDiuly  aside  from  the  cougregation  Uid  not 
allow  of  their  officiating  in  the  middle  of  the 
church,  but  required  them  to  stand  apart 
toward  the  east.  This  oricntatiou  at  onee 
established  a  longitudinal  axis  in  the  church 
that  was  at  variauco  n'ith  the  centralized  plan 
of  the  round  church.  This  fact  of  the  orienta- 
tion of  the  liturgical  churches  divided  the 
buildings  into  two  classes,  one  symmetrical 
about  a  line,  the  other  about  a  point.  The 
need  of  separating  the  central  feature,  tomb  or 
font,  from  the  body  of  the  spectators  in  the 
round  building  naturally  led  to  dividing  the 
buihling  into  a  centra!  nave,  as  it  were,  and  a 
surrounding  aisle  —  which  waK,  in  fact,  as  some 
writers  have  noticed,  the  infusion  of  the  basili- 
can  idea  into  the  round  structure,  for  the  cen- 
tral space  must  needs  be  lighte<l  by  a  clearstory. 
The  separation  of  this  space  from  the  aisle, 
whether  by  a  range  of  columns  or  by  an  arcade, 
soon  almost  enjoined  the  substitution  of  a 
polygonal  plan,  with  piers  or  columns  at  the 
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angles,  for  the  round.  The  difficulty  and  awk- 
wardness of  applying  arcades  to  a  circular  plan 
is  conspicuous  in  S.  Cob- 
tanza  and  in  the  baptis- 
tery (S.  Maria  Mag^ore) 
at  Nocera.  The  smaller 
the  building  and  the 
sharper  the  cun'c,  the 
greater  the  difficulty.  We 
have  no  chronological 
series  of  securely  dat«d 
round  buildings  by  which 
we  can  trace  their  progress 
contiimoualy,  but  it  is 
clear  that  there  was  in  the 
first  Christian  centuries 
a  rapid  change  from  the 
circular  pinn,  which  the 
Romans  preferred,  to 
the  polygonal  form.  By 
the  time  of  Justinian,  and 
even  earlier,  if  we  may 
judge  from  the  remains 
in  central  Syria,  the 
straight-sided  shape  had 
prevailed  for  the  mala 
lines,  though  the  round 
outlirie  was  retained  in 
niches  and  apses.  We 
see  both  combined  in  S. 
Sofia  and  SS.  Sergius 
and  Bacchus  at  Constan- 
tinople, and  in  S.  Vitale 
at  Ravenna,  where  the 
main  constructive  archea 
of  the  building  arc  set  in 
the  straight  walls  of  a 
polygonal  enclosure,  while 
the  arcades  of  the  apses, 
which  are  merely  decora- 
374 
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tive,  and    have  little  weight  to   cany,  stand 
on   a   circular  plan.     The  effort   to    reconcile 
the    arcade,    and    the    polygonal    plan    which 
suited    it,    with    the    dome,    which    was    the 
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space  than  were  covered  by  any  other  form  of 
roofing  in   masonry.     This  invention,   giving 
commanding  importance  to  the  central  feature 
of  the  plan,  and  shown  in  its  greatest  develop- 


RouND  CnvkCH:    8.  Mabia  a 
favourite    covering    of    the    Romans,  and    to  | 
which  the  Eastern  builders  clung  tenaciously,  led 
to  the  great  invention  of  pendentives,  by  which  I 


ment  in  S.  Sofia,  became  the  leading  influence 
in  shaping  Byzantine  churches  (see  Byzantine 
Architecture).     These,  nevertheless,  though  the 
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tudinal.     The  Byzantine  church  was  thus  inter- 
mediate  between  the  round  and  the  cruciform. 

Kound  churches  were  built  here  and  there 
over  Europe  through  the  early  Christian  period 
and  the  Middle  Ages,  though  they  were  few, 
and  grew  rarer  in  the  later  periods,  compared 
'With  those  of  baailican  and  cTuciform  types, 
which  were  almost  imperative  for  the  needs 
of  great  congregations.  The  two  churches  of 
S.  Costanza  at  Rome  and  S.  Maria  Maggiore  at 
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of  uncertain  date,  shows  the  masonry  of  a  cen- 
tury or  two  later.  It  was  doubtleas  meant 
originally  for  a  baptistery,  for  which  the  unu- 
sually large  foot  still  occupies  the  centre.  Both 
were  evidently  converted  into  churches  for 
liturgical  wonhip  some  time  after  their  build- 
ing, for  the  apses  in  both  are  later  additions. 
S.  Stefano  Rotondo,  the  other  great  early 
round  church  of  Rome,  is  of  basilicaa  etnicture, 
tat  Blighter  than  these  two,  being  rooied  with 


id  a  central 

nwein'a  the- 
in  imitation 
y  Sepulchre, 
open  to  the 
that  it  was 
some  colour 
form  of  the 
■nee  on  the 
,g  the  early 
was  revived 
The  great 
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rotunda  whose  found  ati  one  remain  in  the 
church  of  S.  Beuigiie  at  Dijon  waa  apparently 
an  imitation  of  it,  built  in  tiie  eleventh  cen- 
tiuy  ;  the  fonii  and  the  name  are  recalleti  in  the 
church  called  S.  Sfpolero  among  the  romplex  of 
chapels  known  as  S.  Stefano  at  Bologna.  The 
cimrehea  built  by  the  Knighta  Templars  over 
Europe,  of  which  the  Temple  Church  in  Lon- 
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Chrietiane  adde<l  to  the  RoinaD  form.  SS. 
Angeli  at  Perugia  and  the  old  rotunda  of  S. 
Gereon  at  Cologne,  rebuilt  in  the  thirteenth 
century,  both  buildings  of  uncertain  date,  are 
furthur  instances.  S.  Vitale  of  Ravenna, 
already  noticed,  contemporary  of  S.  Sofia,  set 
the  example  of  a  more  complicated  atnicture 
radiating  from   a  polygonal    centre.     It   was 


don  ia  one,  are  later  examples,  aa  is  the  smaller 
one  at  Cambridge  called  S.  Sepulchre,  and  that 
of  Neuvy-Saint-SiSpulcre  in  France.  The  Ro- 
tonda  in  Brescia,  if  it  belonga  to  the  eleventh 
century,  is  probably  due  to  the  same  influence, 
and  it  repeats  the  same  type.  S.  Micliael's  at 
Fulda  was  a  German  exnniple  of  the  some.  S. 
George  of  Tbessalonira  is  aUo  a  round  building 
with  a  surrounding  aisle,  by  some  attributed  to 
the  Roman  Empire,  but  probably  a  Christian 
building,    and    has    the   clearstory    which  the 


imitateil  by  Charlemagne  in  bis  Miinster  at 
Aachen  (Aixda-Chapelle),  and  recopied  from 
that  in  similar  ehurelies  at  Essen  and  Ottmam- 
heim.  But  tlie  practical  value  of  the  cnici- 
form  type  for  all  the  uses  of  the  Latin  worship 
made  it  prevail  through  all  Western  Europe ; 
on  it  was  ajient  the  progressive  effort  of  the 
builders  of  tlic  later  Middle  Ages,  and  Gothic 
churclies  of  round  form  are  very  few.  The 
arcliitects  of  the  Renaissance,  enamoured  of  the 
dome,  under  which  Brunellesco  introduced  the 
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new   atjie  in   Florence,  revert»l  to  the  round 
church.     Bramante's  famoue  Tempietto  in  S. 
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Pietro  in  Montorio  at  Rome  lixl  the  way  ;  the 
Madouna  delta  CoDBolazionc  at  Todi,  the  In- 


coronata  at  Lodi,  both  ascribed  to  Bramante, 
vere  the  forerunncre  of  a  long  line  of  round 
churches,  of  which  the  well-known  Salute  at 
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Venice  is  one  of  the  most  pictuieaque  examplea, 
and  the  Liebfrauenkirche  at  Dresden  one  of  the 
later.  But  the  great  achievement  of  the  Re- 
naissance architects  in  church  building  was  the 
union  of  the  central  type  with  the  crucifomi  by 
setting  over  the  square  crossing  the  dome  built 
on  pendentivea,  after  the  manner  of  S.  Sofia, 
which  culminated  in  S.  Peter's,  and  lixed  the 
dominant  fonn  for  Renaissance  architecture,  as 
the  development  of  tlie  groined  vault  had  for 
mediffival.  —  W.  P.  P.  Longfellow. 

ROUNDEL.  A.  A  small  circular  panel  or 
window  ;  specifically,  a  circular  niche  deeply  re- 
cessed, often  decorated  with  a  bust  in  high 
relief,  or,  in  late  neoclaBsie  design,  filled  by  a 
free  standing  bust. 

B.  In  glaas  making,  or  glazing,  a  bull's- 
eye  or  circular  light,  like  the  bottom  of  a 
bottle. 

ROUNDHOnSS.  Ji.  In  the  United  States, 
an  engine  house,  in  sense  B,  which,  in  plan,  is 
constructed  on  a  circular  arc,  from  which 
radial  tracks  converge  toward  a  turntable  near 
the  centre  of  the  arc.  The  turntable  also  con- 
necta  with  one  or  more  branches  of  the  railway, 
so  that  an  engine  is  readily  transferretl  from  the 
house  to  the  railway  line,  or  vice  versa. 

B.  A  police  station  house  or  other  place  of 
temporary  confinement  for  persona  an'ested ; 
popular  and  without  exact  significance. 

-(C.  D.) 

ROUMO  TOWER.  A.  In  early  Christian 
architecture,  a  building  of  a  peculiar  type  with 
few  windows  and  those  generally  so  small  that 
belb  would  hardly  give  out  their  sound  freely  ; 
very  slender,  and  commonly  ftimished  with  coni- 
cal stone  roofs.  Of  these  there  are  more  than 
one  hundretl  in  Ireland;  and  there  are  known 
to  be  more  than  twenty-two  in  other  countries 
of  Europe.  Although  it  is  probable  that  tliey 
were  used  rather  for  defence  and  for  lookout 
purposes  than  for  the  placing  of  bells,  yet  a. 
tower  of  this  type  is  commonly  called  Bell 
House.     (See  Ireland,  Architecture  of.) 

B.    In  the  SoHthwestem  United  States  the 
work  of  American  Indians  of  the  Pueblo  type. 
Some  stand  alone  but 
the    greater    number 
are  near,  or  connected 
with,  other  ruins  of 
rectangular    form. 
Two  or  three  concen- 
tric   walls    exist    in 
some,    separatetl    by 
from  2  to  6  feet,  the  , 
outer   interval    l>eiiig 
divided  by  transverse  walls  on  radial  lines  into 
small  chambers.     The  diameter  of  the  inner  cir- 
cle varies  from  10  to  20  feet  or  more.     Walls 
were   of   roughly  dressed   stoTie.     Those  near 
other  ruins  are  generally  classed  as  kivas  ;  iso- 
lated  ones    may    have    been    lookouts.      (See 
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CommuDal   Dwelling;    Kiva;    Watch    Tower, 
under  Tower.  )  —  F.  S.  D. 

Stokes,  Early  ChriMian  Art  in  Ireland. 

BOUS8BL(ROnXBL),JinaAN;  arcfattoct. 

He  was  maltre  d'ceuvre  of  the  city  of  Roiien. 
Sept.  21,  1447,  at  the  death  of  Jeh&n  Salvart 
(aee  Salvart),  he  succeeded  him  aa  architect  of 
the  cathedral  of  Rouen,  and  held  that  ofSce 
until  1451. 

Deville,  Bevue  de»  arehiUetet  de  la  Oa^idratt 
de  Bouen. 

ROUZ,  MATTRIL     (See  Rosao,  IL) 


EUDB 

RUBBLE.  A.  Rough  stoDes  of  irregular 
shapes  and  sizes,  broken  from  larger  maBaes, 
either  naturally  by  geological  action,  or  artitici- 
ally  by  quarrying.  The  term  is  used  very 
loosely,  covering  all  between  dimension  stone 
and  cobble  atones  or  gravel.  (See  definition  B 
and  sub-titles.) 

B.    Maaouiy  built  of  such  atones. 

CoocMd  Rubbl«.  Rubble  in  senae  B,  in 
which  the  atoncfl  have  faces  with  square  comere 
and  nearly  parallel  sides,  and  beds  nearly  hori- 
zontal and  vertical 


Round  Towbr  (Dkf. 
In  architecture,  any  member,  as  a 
moulding,  which  foUowa  the  line  of  a  curve. 

ROTBZZAITO,  BBHrBDETTO  DA.  (See 
Bencflctto  da  Rovezzano.) 

BOW ;  ROWLOCK.     (See  Rollock.) 

ROTER8  DB  LA  VALFBNIBRB,  FBAH- 
COISDBS;  architect;  b.  August,  1575;  d. 
March  22,  1667. 

The  chief  member  of  a  family  of  architecta 
which  was  employed  at  Avignon,  and  at  Lyons 
in  the  seventeenth  century.  In  163G  he  was 
appointed  architect  of  the  Chartreuse  of  Ville- 
nenve-l^z- Avignon,  which  be  enlarged  and  dec- 
orated. In  1646  he  finished  the  Palais  de 
Justice  at  Carpentras,  and  in  1647  made  the 
plans  of  the  abbey  of  the  Dames  de  S.  Pierre 
(now  Palais  dea  Arts)  at  Lyons. 

Charvpt,  les  La  Valfiniere.  ,■  Monfalcon,  HiUoire 
JfonumenfaJe  de  la  ville  de  Lyon. 


A):    Ardhore,  Ibeland, 

Snocked  Rubble.  Rubble  laid  up  with 
rotigh  or  irregular  stones,  but  bo  fitted  as  to 
secure  an  effective  bond. 

HtTDE.  I-HANCOIS  ;  sculptor;  b.  1784  (at 
Dijon,  Coted'Or,  France);  d.  Nov.  3,  1855. 

Rude  was  the  son  of  a  coppersmith  of  Dijon. 
He  studied  art  at  the  excellent  school  of  Devosge 
in  Dgon.  In  1807  he  went  to  Paris  and  was 
employed  on  the  Colonne  de  la  Grande  Armie 
(Colonne  Ven.lome).  In  1812  he  won  the 
premier  gmtid  prix,  but  on  account  of  the 
political  disturbances  of  the  time  did  not  visit 
Rome.  He  went  to  Brussels  (Bel(!ium)  where 
he  made  the  Caryatides  of  the  Th^tre  Royal, 
the  pediment  of  the  Hotel  des  Monnaics,  etc. 
He  returned  to  Paris  in  182T,  and  in  182K  ex- 
hibited his  statue  of  Mercury  at  the  Saion  (now 
in  the  Louvre).  Rude  executed  a  part  of  the 
frieze  of  the  Arc  de  Trioraphe  de  I'Etoile  (Paris). 


RUaEBUS 
In  1832  Abet  Blouet  (see  Blouet)  succeeded 
Huyot  (see  Huyot)  a«  architect  of  the  arch. 
For  liim,  largely  at  the  suggestion  of  M.  Thiers, 
Ruile  made  four  deaigua  for  the  sculpture  of  the 
piers  repreaenttiig  four  aubjects  illuHlnitive  of 
war :  Le  Depart,  he  Retour,  La  Defense  du 
Sol,  and  La  Pai'x.  These  drawings  are  now 
in  the  Louvre,  Le  Dipart^  the  only  one  of 
the  four  which  whb  carried  out  by  Rude,  ia 
probably  the  most  important  monument  of 
French  sculpture.  The  three  other  groups 
were  made  by  Cortot  and  Etex  (see  Etex).  In 
1836  Rude  made  his  atatue  of  Mar^chal  de 
Saxe,  now  in  tlie  Louvre.  In  1852  Rude  opened 
an  atelier  for  the  instruction  of  pupils,  which 
formed  many  important  sculptors.  Among  hia 
many  works  are  the  monument  to  Napoleon  in 
a  park  at  Fixin  (France),  the  splendid  reclining 
statue  of  Godefroy  Cavaignac  in  the  cemetery 
of  Montmartre  (finished  1847),  and  statues  of 
Monge,  Bertrand,  and  Ney. 

Fourcaud,  fVonfois  Rude;  Gindriez,  Fran^U 
Rude;  Gonse,  Sculpture fran^iae. 

SUaBRUS.     (See  Theophilus.) 

RtrooiEIU,  FBRDIITAIIDO ;  architect. 

Ruggieri  rebuilt  (1736)  the  interior  of  the 
church  of  S.  FelicitJl,  designed  the  fapade  of  the 
church  of  S.  Firenze  (1T15),  and  assisted  Carlo 
Fontana  {see  Fontano,  Carlo)  in  the  construc- 
tion of  the  Palazzo  Capponi,  all  in  Florence. 
He  is  beat  known  by  his  Studio  d'ArckiteUura 
Civile. 

Gurlitt,  Oegchichte  det  RarockHile*  in  Halien. 

RUU8BR0BCK,  3 AS  TAN ;  architect 

A  Belgian  architect  of  the  fifteenth  century 
who  made  the  plana  for  the  Stadkuia  at  Brua- 
sela.  The  first  stone  of  tbia  building  was  laid 
in  1444. 

Immerzeel,  HoUandMche  en  Vlaamsche  Kun- 
tUnaar). 

RTTIiB.  A  atrip  of  wood  or  metal  with  a 
straight  or  true  edge,  used  to  assist  workmen  in 
making  straight  or  true  work,  aa  in  plastering, 
to  assist  in  keeping  a  surface  in  plane.  When 
graduated  and  correctly  marked  with  foot  divi- 
sions and  subdivided  into  inches,  and  into  halves, 
quarters,  eighths,  and  sixteenths  of  an  inch,  and 
made  to  fold  in  two  or  four  sections  for  con- 
venience of  carriage,  the  tool  becomes  a  carpen- 
ter's rule. 

Dlmlnlahlng  Rula.  A  board  or  the  like  used 
to  lay  out  or  determine  the  curvature  of  the 
swelling  of  a  column  ;  its  edge  being  cut  with  a 
concave  curve. 

Pool  Rul«.  Similar  in  make  and  form  t« 
Two-foot  Rule,  but  half  ae  long,  and,  therefore, 
half  as  long  when  folded  up. 

Two-foot  Rule.  A  carpenter's  rule  aa  de- 
fined above,  two  ieet  long,  and  folding  usually 
into  four  six-inch  lengths.  This  is  much  the 
most  common  form  of  nde  used  by  mechanics, 
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architects,  and  all  persons  engaged  in  the  build- 
ing trades.  —  R.  S. 

RXrust.    (See  Straight  Edge.) 

RUUNO  PBK.     (See  under  Pen.) 

RUUPORD,  COUNT.  (See  Thompson, 
Beitjamin.) 

RUN.     In  the  United  States,  same  as  Going. 

RUNIC  KNOT.  A  form  of  interlacing  com- 
mon in  the  ornamentation  of  Jewels,  implements, 
and  in  stone  and  wood  carving  generally  among 
the  early  Northern  races  of  Europe.  —  H.  V.  B. 

RUSKIN,  JOHN  ;  writer  on  Fine  Arts ;  b. 
1819;  d.  1900, 6Tantwood,Coniston,  Lancashire. 

While  engaged  in  the  study  of  painting, 
eapecially  landscape  painting  of  early  Italians 
and  modem  English,  he  studied  also  the  med- 
iffiva]  architecture  of  Europe,  and  made  many 
accurate  drawings,  engravings  from  some  of 
which  illustrate  his  published  works.  In  1849 
was  published  The  Seven  Jmw])s  of  Ai-chiteo- 
ture,  a  series  of  essays ;  and,  in  1851-53,  The 
Stones  of  Venice,  one  chapter  of  which,  "  The 
Nature  of  Gothic,"  has  been  reprinted  separately. 
He  published  also  lectures  and  detached  essays. 

RUSSIA,  ABCHITECTURB  OF.  That 
of  so  much  of  the  modem  empire  of  that  name 
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as  lies  west  of  the  Ural  Mountains.  In  this 
vast  region  there  are  many  remains  of  ancient 
building  showing  great  capacity  for  art  of  a 
semibarbaric  sort,  and  much  of  that  picturesque- 
neas  which  comes  from  massive  building  of 
unusual  height  and  expressive  outline,  as  in 
fortification.  Thus,  the  watch  towers,  which 
serve  also  aa  places  of  defence,  which  exist  in 
great  numbers  in  the  region  of  the  Caucasus, 
are  as  effective  as  Scottish  Pele  Towers  or  the 
border  towers  of  the  Pyrenees,  and  the  wooden 
bouses  and  churches  of  all  tlie  forest-covered 
parts  of  the  country  exhibit  a  power  of  design 
not  surpassed  by  the  \og  churches  of  Norway 
(see  Scandinavia)  or  the  chalets  of  Switzerland. 
That  inHuence  which  was  to  change  the  char- 
acter of  church  architecture  throughout  the 
empire  seems  to  have  come  into  Russia  not 
earlier  than  the  twelfth  centuiy.     This  was  the 
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fiyzaotine    influence   comiog    p&rtlj   from   the 
mooasteries  of  the  Greek  church  in  the  south, 
such  as  those  of  Mt,  Athoa,  and  partly  from  Con- 
stautiuople  direct;  hut  it  was  largely  influenced, 


RcasiA,  Fio.  2:  Chl'h<.'H  ok  tub  IsTKKrKssmn  or 
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at  least  in  decoration,  by  a  more  purely  Oriental 
spirit  which  is  manifested  in  earlier  Russian 
manuscripts,  jewellery,  and  other  minor  arta  of 
decoration.  The  immediate  result  of  this  waa 
that  the  cities  of  the  empire  were  filled  with 
churches  built  with  central  cupolas  in  the 
Byzantine  taste,  but  also  much  smaller  than 
the  churches  of  Constantinople ;  hardly  larger 
than  those  in  the  towns  of  the  Peloponnesus  or 
of  Attica  (see  Greece,  Architerture  of),  and 
taking  their  essential  characteristics  largely 
from  the  conventual  churches  which  were  often 
small,  because  of  the  small  size  of  the  religious 
communities.  Thus,  a  relatively  important 
church  in  a  good-sized  town  may  be  only  20 
feet  square  within  the  four  main  piers  which 
carry  the  cupola,  with  a  surrounding  aiale  not 
over  6  feet  in  width,  so  that  the  congregation 
of  150  people  would  crowd  it. 

The  constructional  features  of  these  build- 
ings are:  first,  a  very  simple  and  straight- 
forward plan  of  vaulting  with  either  brick  or 
stone,  and  a  great  abundance  of  mortar,  gen- 
erally in  the  Byzantine  manner ;  second,  an 
almost  universal  disposition  with  a  square  com- 
partment supported  by  four  piere  carrying  a 
cylindrical  drum  which  might  be  finished  in  a 
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bulbous  cupola,  or  an  octagonal  tower  generally 
finished  with  a  blunt  spire;  third,  a  marked 
disproportion  of  height  to  size  of  plan,  a  pecul- 
iarity undoubtedly  resulting  from  the  convent- 
ual church  within  its  crowded  enclosure,  but 
veiy  effective  in  cities ;  fourth,  a  disposition  to 
cany  up  the  central  tower  or  dnim  unbroken 
within,  BO  that  mural  painting  could  be  carried 
out  over  the  whole  of  the  somewhat  high 
funnel-shaped  or  cylindrical  tower  above  the 
heads  of  the  congregation  ;  fifth,  a  tendency  to 
make  luuch  of  the  entrance,  by  means  of  a  porch 
oilen  crowned  by  a  low  tower,  an  elaborate 
flight  of  steps  leading  to  a  second  porch  com- 
municating with  the  much  loftier  bell  tower, 
and  a  final  inner  narthex  leading  directly  to  the 
place  of  worship.  There  are  many  minor  pecul- 
iarities, but  the  above  which  are  generally 
found  in  the  churches  from  the  twelfth  to  the 
eighteenth  centuries  are  strongly  marked  and 
suffice  by  themselves  to  explain  the  notable  in- 
dividuality of  Russian  church  architecture. 

Above  the  roof  the  drum  of  the  cupola  was 
often  raised  to  an  exaggerated  height,  many 
times  higher  than 
the  bulb  itself,  and 
pierced  by  slender 
windows.  The  bulb 
might  be  more  or 
less  prolonged  into 
an  onion-shaped,  up- 
ward-pointing form, 
evidently  of  Persian 
origin,  and  this  bulb 
might  be  covered 
with  metal  or  with 
brilliant  coloured 
tiles.  The  octagonal 
tower  and  spire 
which  sometimes  re- 
place this  cupola  and 
drum  havetheunique 
feature  of  coming 
inward  from  the 
sides  of  the  tower  to 
the  starting  of  the 
spire  by  means  of  a 
series  of  small  arches 
rising  one  upon  an- 
other, like  the 
squinchcfl  of  Western 
towers  but  in  three 
or  four  horizontal 
rings ;  these  arches 
showing  on  the  ex- 
terior produce  an 
effect  as  novel  as  it 
is  thoroughly  con- 
structional and  logical.  The  same  system 
is  applied  to  larger  towers  which  rest  on  the 
ground,  as  in  the  really  noble  tower  of  S. 
John  Chrysoetom  at  Korowniki,  a  tower  which 
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though  only  125  feet  liigli  hna  a  most  atatety 
appearance.  The  chapci  of  the  convent  of  S. 
Nieetas  has  a  blunt,  octagonal  spire  built  in  a 
more  familiar  western  style,  but  of  eiiiinlly 
good  form.  The  church  of  the  Virgin  of  Kn^an 
at  Markowo,  near  Moscow,  has  the  roof  itaelf 
Cflrried  up  on  a  moderate  slope  by  means  of 
this  system  of  squinch-like  arches,  these  show- 
ing  on  the  outside  of  the  roof  like  blind  dormers 
with  rounded  tops  or  like  eyebrows  (see  tbut 
term  B),  of  which  the  window  openings  are 
stopped.  In  this  church,  as  in  those  of  less 
importance,  the  peculiarity  of  an  elaborate  sys- 
tem of  vaulting,  an  effective  exteiior,  and  a 
brilliant  mural  painting  within  ap|)licd  to  a 
church  which  could  not  hold  over  200  wor- 
shippers is  as  notable  as  in  still  smaller 
churches.  The  church  of  the  Resurrection  at 
Rostow  has  its  tower  archeil  up  high  with  a 
special  cupola  reaching  a  height  of  85  feet,  and 
this  is  covered  with  figure  painting  of  generally 
cool  and  dusky  tones  but  with  warm  colour  in 
the  costumes.  The  church  of  the  Trinity  and 
of  the  Virgin  at  Moscow  has  an  important 
tower  over  the  entrance  like  the  gateway 
pagodas  in  India.  In  this  church  the  chapels, 
of  which  there  are  several,  are  nearly  an  large 
aa  the  church  proper.  All  these  buildings  of 
the  seventeenth  and  eighteenth  centuries  are 
of  the  character  described  above,  but  there  are 
also  churches  the  plan  of  which  is  a  marked 
Greek  cross,  which  cross  is  roofed  by  its  cupola, 
except  the  apse.  A  modificatioa  of  this,  again, 
shows  a  plain  parallelogram  without  on  three 
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aides,  the  fourth  aide  broken  by  three  apsea,  but 
the  plan  within  is  not  so  different  from  the 
plana  cited  above,  the  piers  dividing  the  church 
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The   ancient    buildings   of  the   Kremlin   in 

Moscow,-  though  much  altered  externally,  re- 
tain, within,  their  hnlls  of  curious  vaulting  of 
many  types.  The  willingness  of  the  Russian 
builders  to  close  the  roofs 
even  of  their  vety  large 
rooms  with  masonry,  and 
their  apparent  interest  in 
the  different  systems  within 
their  reach,  point  to  a  nat 
ural  rea<liness  for  architec- 
tural achievement  which 
the  existing  buihlings,  in 
teresting  and  suggestive  as 
they  are,  do  not  quite  verify. 
The  extremely  backward 
social  condition  of  the  em- 
pire through  the  ages  which 
were  most  fruitful  of  ar- 
chitectural work  in  Europe 
and  in  the  nearer  East, 
must  be  held  as  the  cause 
of  this  backwardness.  An- 
cient Russian  architecture 
is  rather  a  series  of  curious 
complex  tendencies  and  ad- 
mirably intended  results  " 
than  a  triumphantly  suc- 
cessful result.  All  Europe 
may  go  to  Russia  to  study, 
but  not  to  copy. 

The  simple  log  build- 
ings of  the  peasantry, 
including  churches  as  well  as  large  and  small 
residences  and  village  houaes,  are  extremely  at- 
tractive because  of  their  successful  combination 
of  some  truly  architectural  treatment  with  the 
simple  structure  (see  Chalet;  Loghouse;  Scandi- 
navia, Architecture  of).  The  practice  followed 
in  Russia  even  to  the  present  day  of  hollowing 
the  under  surface  of  eacii  log,  that  it  may  more 
nearly  fit  upon  the  log  below  and  thus  be  capa- 
ble of  more  perfect  chinking,  points  to  a  use  of 
this  kind  of  structure  in  buildings  of  some  im- 
portance and  consiilerable  cost. 

Beginning  with  the  reign  of  Peter  the  Great, 
buildings  of  modern  European  form  have  been 
imitated  in  Russia,  and  palaces  for  the  sovereign 
and  for  the  nobles  have  followed  the  neoclassic 
style  of  the  epoch,  but  generally  without  fortu- 
nate result.  The  taste  is  often  barbarous  with- 
out being  effective,  the  exteriors  pomjjous 
without  being  stately.  An  exception  is,  how- 
ever, the  great  church  of  S.  Isaac,  the  cathedral 
of  Saint  Petersburg,  which  was  the  hobby  of 
several  succeeding  emperors,  the  plan  having 
been  changed  frequently,  and  the  pr^«ent  one 
dating  from  1817.  The  church  is  considered 
to  rank  in  size,  cost,  and  importance  next  after 
S.  Peter's  of  Rome  and  S.  Paul's  of  London.  It 
has  four  octoatyle  porticoes,  two  of  them  being 
much  deeper  than  the  others  and  having  inner 
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calumna  on  the  principle  of  the  famous  portico 
of  the  Pantheon  at  Rome,  and  the  parallelogram 
from  which  these  porticoes  project  is  roofed  by 
a  central  cupola  of  great  size  accompanied  by 
four  smaller  ones  at  the  four  principal  angtea 
of  the  central  square.  The  cupola  ia  built 
entirely  of  cast  and  wrought  iron,  an  admirable 
acliievenient  for  permanence  and  successful  com- 
bination of  parts ;  but  when  viewe<l  in  tlie  light 
of  modem  engineering,  unnecessarily  costly,  the 
material  being  used  in  enormous  masses.  There 
is  a  great  abundance  of  decorative  sculpture  in 
broDEe,  although  part  of  what  seems  bronze  is 
confessedly  electrotype.  The  great  doors  are 
designed  in  the  most  exaggerated  taste  with 
human  figures  in  high  relief,  seeming  like 
statues  in  niches,  and  of  a  scale  much  greater 
than  life. 

L.  Itusca,  liecufil  dea  Dftains  if  diffirents 
b^imena  eonstrviU  d  Saint  nunbourg  et  dans 
i'lHllrieur  ile  Vempire  de  liusgie ;  Fedi)r  Rlkliler, 
MoRumenU  of  Ancient  Bystiaii  Architecture, 
1S50;  A.  R[card  de  Montferrand,  £glise  ca- 
thedrale  de  Saint- Isaac ;  A.  Wellmann,  Descrip- 
tion du  novtran  Palais  Imperial  du  Kremlin  de 
Mosc'iu.,  1851  ;  Demidoff,  Voyage  pitlaresque  et 
nrrb'<itngiqn'  en   Itusnte;   Souslow,    Mnuumfntt 
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deVanctrnne architectvre  Russe,  20  PI.,  St.  Petera- 
bourg,   1B05 ;    Alexis  Martinon,  Anclens  Monu- 
ments des  environs  de  3[osrou,  1 SS9  ;  N5bring  and 
Von  r^wis,  Die  Stadtiscbe  Profanarchitettur  der 
Gothik,  der  Henaisaance  Knd  des  Barocco  in  Riga, 
Reval  iind  Nnrra.  LUbeck,   1892  ;  Fabricius,  Le 
Kremliit  de  Moacou,   188^1;  Val^rieii   Kiprianoff, 
Hiitoire   pittoresque   de   i'lir- 
chltecture  en  Rusiie,  1t)&). 
—  R.S. 
RUSTICATED.   In  stone 
masonry,  distinguished  from 
smooth  astilar  by  rustication. 
RUSTICATION.      In 
stone  cutting,  that  done  with 
joints  sunk  in  some  sort  of 
channel,    the    facea    of    the 
stones  projecting.    The  above 
is  what  is  meant  generally 
when  rustication  ia  spoken 
of,  but  the  face  of  the  stonea 
is  usually   roughened  artifi- 
cially to  form  a  contrast  with 
ordinary  dressed  ashlar  i  and 
this  roughening  may  be  car- 
ried 80  far  as  to  include  ver- 
miculation,    or   may   consist 
of  a  regularly  cut  series  of 
projections     and     sinkings. 
This  is  sometimes  imitated 
in     brickwork ;      and     then 
sometimes,  and    perhaps   in 
stonework  also,  in  horizontal 
grooves  without  verticals. 

RUSTIC  WORK.  A. 
Decoration  by  means  of  rough 
woodwork,  the  bark  being 
left  in  place,  or  by  means  of 
uncut  stonea,  artificial  rock- 
work,  or  the  like,  or  by  such 
combination  of  these  materi- 
als and  devices  as  will  cause 
■  CLOSK  or  16th  *''^  e™^"^!  appearance  of 
'  what  is  thought  to  be  rural 
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in  character.  Where  woodwork  ia  used  it  is 
customary  to  provide  a  continuous  sheathing 
as  of  boards,  upon  which  are  nailed  the  email 
logs  and  branches  with  their  bark,  mosa,  etc., 
carefully  preserved  ;  but  these  strips  of  wood 
are  often  arranged  in  ornamental  patterns,  caus- 
ing anything  but  a  rural  appearance. 

B.    In  cut  atone ;  same  aa  Rusticated  Work. 


S.     The  abbreviation  for  saint  (English  and 
French) ;  sainte  (French,  feminine) ;  sail  (i.e. 
sanlo),     saitia,    santi    (Italian    and 
Spanish).     (For  the  plural  form  and 
the  superlative,  see  SS.) 

SABINIL     (See  Savine.) 

SACRAMENT  CHAPEL.  A 
chapel  especiully  reserved  for  the  pres- 
ervation of  the  host, 

SACRAMENT  HOUSE.  An 
ambiy ;  used  especially  for  the  keep- 
ing of  the  aacretl  wafer. 

SACRARIUM.  A.  In  fioman 
archieology,  a  place  of  deposit  for 
sacred  objects,  a  chapel  or  shrine. 

B.  In  Christian  eccleaiology,  the 
sanctuary,  the  choir,  the  aacristy,  s 
piscina,  a  sacrament  house;  the  late 
Latin  word  being  employed  in  various 
meanings. 

SACRED  TENT  ;  TIPI.  A  tent 
erected  by  American  Indians  tu  shel- 
ter some  sacred  object.  Especially, 
one  of  three  tents  or  tipis,  of  the 
Omaha,  used  for  the  Sacred  Pole,  a 
stick  of  Cottonwood  eight  feet  long, 
said  to  be  over  two  hundred  years 
old,  the  Sacred  White  Buffalo-cow 
Skin,  and  the  Sacred  Bag  consecrated 
to  war.  These  sacred  tents  and  all 
they  contained  are  now  in  the  Pea- 
body  Museum  at  Cambridge,  Massa- 
chusetts. See  the  contributions  of 
iJorsey  to  the  reports  of  the  United 
States  Bureau  of  Ethnology. 

—  F.  S.  D. 

SACRISTT.  A  place  reserved 
near  the  high  altar  and  sanctuary 
of  a  church,  usually  a  single  room, 
but  sometimes  of  great  proportions.  It  is 
the  place  where  priests  and  deacons  vest 
for  the  service  and  unvest  again,  and  where 
ecclesiastical  garments  are  stored ;  and  where 
much  of  the  business  of  the  church  is  done,  as 
the  reception  and  registration  of  requests  for 
masses  or  prayers.  There  is  of  necessity  a 
lavatory,  and  there  should  be  a  separate  piscina 
fur  washing  altar  vessels  and  the  like ;  also 
permanent  presses  and  cupboarda  ;  and  all  these 
fittings  are  commonly  made  an^hitectural  and 
ore  often  adorned  very  richly.     In   some  old 
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aacristies  there  were  ovens  for  baking  the  bread 
intended  for  consecration ;  in  others  the  church 
muniments  are  kept  in  a  special  press  by  them- 
selves. 

SADDLE.  A.  The  cap  of  a  doorsill,  or 
the  bottom  piece  of  a  door  frame,  forming  a 
slightly  raised  ridge,  upon  which  the  door,  when 
shut,  fits  rather  closely.  The  object  is  to  give 
the  under  side  of  the  iloor  such  height  above  the 
floor  as  to  prevent  its  striking  or  binding  when 
thrown  open.  Saddles  are  made  of  wood,  cast- 
iron,  brass,  marble,  etc.  In  England,  some 
earefiilly  built  houses  have  no  saddles  for  the 
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interior  doors,  the  carpets  of  twoadjoiningrooras 
meeting  under  the  doors,  the  theory  being  that 
the  flooi'  is  so  perfectly  levelled  and  built  that 
saddles  ure  unnecessary. 

B.  Anything  use<l  to  interpose  a  vertical  sup- 
port and  the  foundation  or  the  load  upon  the  sup- 
port ;  especially  in  temporary' work,  as  in  Shoring. 

SADDLE-BACKED.  Sloping  equally  on 
either  side  from  a  ridge.  (See  Saddle-backed 
Roof,  under  Roof) 

SADDLE  BAR.  A  horizontal  bar  of  iron 
across  a  window  opening,  sometimes  to  stiffen 
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the  slender  stone  mullions;  more  often  to  se- 
cure the  leaded  glass  by  means  of  wires  twisted 
around  it. 

SADDI^B  STONE.  The  stone  set  at  the 
apex  of  a  gable  built  of  masonry,  and  forming 
the  capstone  of  the  coping.  • 

Same  as  Septa. 
A  place  for  the  safe  keeping  of 
money,  plate,  papers,  and  other  valuables. 
Safes  are  intended  to  be  fire-proof,  burglar-proof, 
or  both.  When  built  with  the  building  as  an 
integral  part  of  it,  they  are  commonly  built 
from  the  foundation  w^ith  solid  masonry  to, the 
first  floor,  and  with  brickwork  above  in  double 
walls,  and  are  commonly  called  vaults.  iVhen 
extended  through  several  stories,  the  structure 
is  called  a  stack  of  vaults.  The  floor  and  ceil- 
ings in  each  story  are  generally  constructed' with 
light  iron  beams  and  railroad  bars  laid  far 
enough  apart  to  permit  a  solid  closure  of  brick 
laid' upon  the  flanges  with  a  covering  of  brick 
or  cement ;  or  fewer  beams  are  used,  and  arches 
of  brick  are  laid  between  them.  In  each  story 
the  doorway,  or  doorways,  are  of  bevelled  steel 
frames  built  into  the  masonry,  forming  a  vesti- 
bule closed  with  outer  doors  of  iron  and  steel, 
and  lighter  inner  doors,  all  provided  with  burg- 
lar-proof bolts.  In  fire-proof  buildings  these 
safes  or  vaults  are  not  necessarily  built  from  the 
foundations,  but  may  be  started  from  the  steel 
framework  of  any  floor,  wherever  required. 
Safes  of  this  kind,  though  fire-proof,  are  not  con- 
sidered burglar-proof  unless  lined  with  steel  and 
provided  with  other  securities  against  intrusion. 
For  banks  and  other  public  institutions  these 
structures  are  built  with  greater  care  and  with 
ampler  interior  space,  and  often  with  two  stories 
of  safes  on  each  floor.  Good  safes  have  outer 
and  inner  doors,  both  provided  with  burglar- 
proof  locks.  A  patent  for  fire-proof  safes  pro- 
vides an  outer  and  inner  steel  lining  between 
which  alum  is  packed.  When  exposed  to  h^t 
the  alum  gives  off"  its  water  of  crystallixation, 
which  becomes  steam  at  ordinary  atmospheric 
pressure,  thus  enclosing  the  contents  in  an  en- 
velope of  steam  at  212  degrees  F.,  which  is 
maintained  until  the  water  is  all  expelled,  and 
which  thus  greatly  delays  the  burning  of  con- 
tents.    (See  Godown ;  Kura.) 

—  Henry  Van  Brunt. 

SAFE-DEPOSIT  VAULT.  A  vault  in 
sense  B,  to  provide  safe  storage  for  documents, 
bullion,  jewels,  plate,  coin,  and  other  valuables. 
Public  safe-deposit  vaults  are  large  basement 
rooms  or  vaults  of  solid  masonry,  lined  with 
burglar-proof  boxes  of  various  sizes,  which  are 
severally  accessible  only  to  those  who  rent  them. 
Such  places  are  provided  with  every  possible  ap- 
pliance of  safety  and  protection,  and  include  a 
series  of  small  rooms  or  compartments,  wherein 
those  who  rent  the  boxes  can  be  secluded  while  ex- 
amining their  property  or  consulting  their  papers. 
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Any  projection  or  jutting 
beyond  the  general  wall  surface.  Also,  sale 
over,  oversale,  oversail.  A  term  connected  with 
salient.     (See  Overhang.) 

S.^INTE  GELAPELLE.  In  French,  a  holy 
chapel,  that  is.  One  of  especially  sacred  charac- 
ter; a  term  used  peculiarly  for  those  which 
contain  some  relic  of  great  sanoliiiy^ajB  any  oDe 
of  those  which  relate  especially  to  the  Passion 
of  Christ.  The  structure  of  a  double  building, 
with  a  lower  and  a  higher  church,  is  especially 
identified  with  these  buildings  throughout  the 
Middle  Ages  in  France.  It  is  found  in  the 
celebrated  Sainte  Chapelle  of  Paris,  once  form- 
ing part  of  the  royal  palace  in  the  He  de  la 
Cit^  and  at  Vincennes,  but  this  has  no  special 
significance,  its  purpose  being  rather  to  add  to 
the  height  and  dignity  of  the  stmcture. 

SALLE  DE8  PAS  PERDTJS.  A  large 
hall  forming  a  monumental  vestibule  or  waiting 
room  to  smaller  halls  or  apartments,  as  in 
courts  of  justice  and  other  public  buildings  in 
France. 

SALLY.  A  projection ;  the  end  of  a  tim- 
ber, as  the  foot  of  a  rafter,  cut  w^ith  an  internal 
angle  to  fit  over  a  plate  or  horizontal  beam. 

SALOMON  DE  CATJS.  (See  Cans,  Salo- 
mon de.) 

SALOON.  A,  A  spacious  or  elegant  apart- 
ment for  the  reception  and  entertainment  of 
company ;  a  hall  of  state  or  ceremony. 

B,  In  the  United  States,  specifically,  a  bar- 
room. 

SALT  IN  BRICK  T^ALLS.  (See  Efflo- 
rescence.) 

S  ALTPETERING ;  S  ALTPETRING.  (See 
Efflorescence.) 

SALUTATORIUM.     In   mediaeval    build- 
ing, a  porch  or  a  portion  of  the  sacristry  of  a 
church,  where  the  clergy  and  the  people  could 
.  meet  and  confer. 

SALVART,  JEHAN ;  architect. 

March  13,  1398,  he  replaced  Jehan  de  Ba- 
yeux  as  architect  of  the  cathedral  of  Rouen 
(Seine  Inft^rieure,  France).  In  1407  he  re- 
stored the  west  portal  of  the  cathedral.  From 
1400  to  1411  he  was  employed  on  the  chateau 
of  Tancarville  (France).  In  1430  he  enlargeil 
the  windows  of  the  choir  of  the  cathedral  of 
Rouen.  In  1432  Salvart  appears  as  matt  re 
(Toeuvre  (city  architect)  of  the  city  of  Rouen. 

Deville,  Rpvne  des  Architects  de  la  Calkidrale 
de  Rouen ;  Bauchal,  Dictionnaire. 

SALVI,  NICCOLO;  architect;  b.  1699;  d. 
1751. 

Salvi  was  a  pupil  of  Antonio  Cannevari. 
His  most  important  work  is  the  fountain  of 
Trevi  (which  see)  in  Rome  (1735-1762). 

Gurlitt,  Ge.schichte  des  BarockstiUs  in  Italien  ; 
Milizia,  Memorie, 

SALZBURG,  ARCHITECTURE  OF.  (See 
Austrian  States,  Architecture  of.) 
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SALZENBEBQ 

SALZBNBBsa,  WII.HBUJ ;  architect. 

He  was  a  pupil  of  Schinkel  (see  Schinkel). 
During  the  restoration  conducted  by  Fossati 
(see  Fossati)  at  the  church  of  S.  Sophia  in  Oon- 
Btantinopie,  in  1847-1848,  Salzentierg  was 
commissioQed  by  the  king  of  Prussia  to  exam- 
ine the  construction  anil  decoration  of  t)ie  build- 
ing. He  published  his  results  in  1854,  UDder 
the  title,  Att-ckrislliclte  Baudenkmale  von 
Conaianlinoph  (1'  vol.  folio).      This  won  for 


SANCTUARY 

France),  He  built  the  fine  western  portal  of 
the  church  of  S.  Michel  at  Djjon.  The  signa- 
ture on  the  bas-relief  of  the  tympanum  is  sup- 
posed to  be  modem.  Other  worlu  at  Dtjon  are 
ascribed  to  him. 

Chabent,  Dijon. 

BAMMICHELB,  BAMMICHBLI.  (See 
Sanmicheli.) 

SAUPI.B  ROOM.  A.  A  room  where  com- 
mercial samples  are  kept  and  shown,  as  by  a 

:  glass; 


Saiktc  Chapelle:    S.  Girmer  np.ar  Beautais  (Oihb).  France;    , 


him  the  silver  medal  of  the  Royal  Institute  of 
British  Architeota  in  1855. 

Seubert,  KanHler-lexikon. 

BAI^UANIV,  MAX ;  architect ;  b.  about 
1850;  (I.  Feb,  7,  1897, 

Architect  of  the  cathedral  of  Bremen,  Ger- 
many. At  the  time  of  his  death  he  had  finished 
the  towers  and  the  decoration  of  the  northern 
side  of  the  building. 

Nekrolog[p,  in  Kunftckmnik,  Feb.  18,  18ST. 

SAMBICHB.      (See  Chambiges.) 

BAMBIM.  HUaUES ;  architect. 

Architect  of  the  city  of  Dijon  (Cote  d'Or, 
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BANCTUART.    A  place  considered  sacred, 

especially  in  connection  with  the  idea  of  safety 
from  pursuers.  Thus  the  innermost  and  least 
public  part  of  a  temple,  or  of  a  Christian 
church,  the  separate  shrine  of  a  divinity  or 
saint,  a  region  within  which  all  the  trees,  build- 
ings, monuments,  etc.,  and  the  soil  itself  was 
held  sacred  te  a  divinity,  or  an  asylum  in  sense 
y4  is  a  sanctuiiry ;  and  there  is  no  clear  distinc- 
tion between  the  different  uses  of  the  term. 

Especially,  in  a  Christian  church,  the  plaoe 
where  the  principal  altar  is  set,  distinguished 
from  the  choir  (see  Choir,  A),  or  from  the  outer 
part  of  the  chancel. 


SANCTUARY  SCREEN 

SANCTUART  SCREISN.  Any  partition 
which  separates  the  sanctuary  proper  from  the 
larger  part  of  the  choir.  (See  Chancel  Screen ; 
also  Choir  Screen  and  the  references.) 

8ANCTUS  BELL.  A  bell  hung  in  an  ex- 
terior turret  or  bell  cot  over  or  near  the  chancel 
arch,  which  was  formerly  rung  to  fix  the  atten- 
tion of  those  not  in  the  church  to  the  service 
of  the  mass ;  this  notice  is  now  usually  limited 
to  the  ringing  of  a  hand  bell  in  the  sanctuary. 

SAND.  Small  particles  of  stone  formed 
sometimes  by  the  trituration  of  stones  or  rocks 
when  carried  by  water,  sometimes  by  the  de- 
composition of  the  cementing  substance  of  crys- 
talline rocks.  Sand  for  building  purposes  is 
generally  found  in  the  beds  of  streams  or  in 
beds,  or  pits,  in  the  earth,  as  well  as  on  the 
seashore. 

It  should  be  silicious,  gritty,  not  too  fine, 
and  should  l^  perfectly  clean  and  free  from 
loam.  Sand  formed  by  the  trituration  of  finely 
grained  or  amorphous  rocks,  really  fine  pebbles, 
may  be  used  for  mortar,  if  of  hard  material, 
and  no  other  can  be  obtained.  Silicious  mate- 
rial is  to  be  preferred.  —  W.  R.  H. 

SANDB7,  THOMAS  ;  architect ;  b.  1721 ; 
d.  June  25,  1798. 

He  was  appointed  architect  to  King  George 
II.  of  England  in  1754,  and  in  1755  was  one 
of  the  committee  which  considered  the  formation 
of  a  public  academy.  At  the  formation  of  the 
Royal  Academy,  in  1768,  he  was  made  a  mem- 
ber, and  the  first  professor  of  architecture. 

William  Sandby,  History  of  the  Royal  Academy- 

SAND  FINISH.     (See  Plastering.) 

SAND  FOUNDATION.  A  platform  or 
bed  of  sand,  natural  or  artificial,  prepared  for 
the  erertion  of  a  building.     (See  Foundation.) 

SANDING.  The  sprinkling  of  fine  sand 
on  fresh  paint  to  obtain  a  granulated  surface 
resembling  sandstone. 

SANDSTONE.  A  stone  consisting  of  con- 
solidated silicious  sands.     (See  Stone.) 

SAN  GALLO,  SANGALLO,  ANTONIO 
(I.)  DA  (GIAMBERTI);  b.  1455;  d.  1534; 
architect,  engineer,  and  woodcarver. 

Antonio  Giamberti,  brother  of  Giuliano  da 
San  Gallo,  began  life  as  a  woodworker.  He 
went  to  Rome  about  1492,  and  was  employed 
by  Alexander  VI.  (Pope  1492-1503)  to  re- 
model the  Castel  Sant'  Angelo,  and  build  the 
gallery  connecting  it  with  the  Vatican.  He 
appears  in  the  records  as  murator.  About 
1496  he  was  appointed  Capomaestro  of  all  the 
works  of  the  Signoria  of  Florence,  Italy,  in- 
cluding the  improvement  of  the  Palazzo  Vecchio 
and  the  fortresses  of  Firenzuola  and  Poggio  Im- 
periale.  He  enjoyed  a  large  practice  as  military 
engineer  until  about  1518,  when  he  seems  to 
have  settled  at  Montepulciano,  where  he  built 
the  Cervini,  Tarugi,  and  Bellarmini  palaces  and 
the  important  church  of  the  Madonna  di  S. 
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Biagio.  The  palace  of  the  cardinal,  Del  Monte 
(Palazizo  Communale),  and  the  Loggia  del  Mer- 
catOy  at  Monte  Sun  Saviuo,  are  attributed  to 
Antonio.  He  built  also  the  nave  of  the  church 
of  the  Annunziata  at  Arezzo.  (See  San  Gallo, 
Giuliano  da.) 

Lamberti,  Madonna  di  San  Biagio ;  Memoircsde 
la  SociHe  des  Antiquaires  de  France^  1884,  p.  222. 

SAN  GALLO,  SANGALLO,  ANTONIO 
(n.)  DA  (ANTONIO  PICCONI) ;  architect; 
b.  1485;  d.  Oct.  3,  1546. 

Antonio  II.  was  the  sou  of  a  sister  of  Giuli- 
ano and  Antonio  (I.)  da  San  Gallo.  His  name 
was  Picconi.  He  was  employed  by  Bramante 
(see  Bramante)  as  a  draughtsman,  and  assisted 
Giuliano  da  San  Gallo  at  S.  Peter's  church,  and 
in  1517  was  made  Raphael's  associate  in  the 
superintendence  of  that  building.  May  1,  151B, 
he  was  appointed  architect  of  the  church  and 
the  Vatican  palace,  and  retained  that  office  until 
his  death.  The  model  which  he  made  for  S. 
Peter's  is  still  in  existence.  Antonio  was  for 
many  years  the  leading  architect  in  Rome,  and 
controlled  a  large  military  and  civil  practice. 
He  had  in  hand  at  one  time  the  fortresses  of 
Florence  and  Ancona,  the  completion  of  the 
buildings  at  Loreto  (see  Sansovino,  Andrea),  . 
the  enlargement  of  the  Vatican,  and  the  foun- 
tain and  aqueduct  at  Orvieto.  The  villa  Ma- 
dama,  Rome,  is  attributed  to  Raphael  by  Vasari, 
but  existing  drawings  by  Antonio  and  his 
brother,  Battista,  indicate  that  much  of  the 
work  was  done  by  them  about  1 530  (Geymiiller, 
op.  cit.,  p.  59).  About  1542  he  built  for  Paul 
III.  (Faniese,  Pope  1534-1549),  the  Pauline 
chapel  in  the  Vatican,  which  was  decorated  by 
Michelangelo  (see  Buonarroti).  For  the  same 
pope,  also,  he  began  the  famous  Famese  palace 
in  Rome.  At  about  the  beginning  of  the  third 
story,  the  work  was  transferred  to  Michelangelo, 
whose  design  for  the  cornice  was  preferred.  A 
long  list  of  Antonio's  palaces  and  churches  is 
given  by  Vasari  (Vita  di  A.  San  Gallo  the 
Younger).  Many  of  his  drawings  are  in  the 
gallery  of  the  Uffizi  (Florence). 

Bertolotti,  Nuori  dncumenti ;  Ravioli,  Notizie  ; 
Redtenbacher,  Baumeister  der  Benaissance ; 
MQntz,  Renaissance ;  Vasari,  Milanese  ed. ;  Va- 
sari, Blash  field -Hopkins  ed. ;  Geymtlller,  Raffaello 
Sanzio  come  architetto. 

SAN  GALLO,  SANGALLO,  ARISTO- 
TELE.     (See  San  gallo,  Bastiano  da.) 

SAN  GALLO ;  S ANG ALLO,  BASTIANO 
DA  (ARISTOTLE);  painter  and  architect; 
b.  1481;  d.  1551. 

Bastiano  was  a  son  of  the  younger  sister  of 
Giuliano  and  Antonio  (I.)  da  San  Gallo,  and  a 
cousin  of  Antonio  (II.)  da  San  Gallo.  He  was 
apprenticed  to  the  painter  Perugino  (see  Va- 
nucci,  Pietro)  in  Florence,  and  studied  the  great 
cartoon  of  Michelangelo  Buonarroti.  He  earned 
the  name,  Aristotele,  by  his  intelligence  and 
application.    With  his  brother,  Giovanni  Fran- 
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cesco,  he  was  employed  to  build  the  Pandolfini 
palace,  in  Florence,  from  the  designs  of  Ratfaello 
Santi  (see  Santi,  R).  The  building  was  not 
finished  until  after  1530.  He  attached  him- 
self to  the  court  of  Cosmo  I.  de'  Medici ;  San 
Gallo,  Battista  (il  Qobbo) ;  architect ;  b.  about 
1496,  a  brother  of  A.  (II.)  da  San  Gallo,  assist- 
ing  in  much  of  his  work. 

SAN  GALLO,  SANGALLO,  FRAN- 
CBBCO  DA ;  sculptor  and  architect ;  b.  1494 ; 
d.  1576. 

Francesco  was  a  son  of  the  great  architect, 
Giuliano  da  San  Gallo  (see  San  Gallo,  Giuliano 
da).  His  best  work  is  the  recumbent  statue 
of  Bishop  Bonafelde,  at  the  Certosa,  near  Flor- 
ence, fiietween  1531  and  1559,  he  maile  with 
Antonio  Solesmo  the  monument  to  Piero  de'  Med- 
ici at  Monte  Cassino  (Tuscany). 

Vasari,  Milanesi  ed. ;  MUntz,  Renaissance. 

SAN  GALLO,  SANGALLO,  GIULIANO 
DA  (GIAMBERTI)  ;  architect,  engineer,  and 
woodcarver. 

Giuliano  was  bom  in  Florence;  the  oldest 
son  of  Francesco  Giamberti,  a  woodworker- who 
trained  his  sons  to  his  own  trade.  Francione 
was  also  his  teacher  and  associate.  Milanesi 
derives  the  name  San  Gallo  from  his  residence 
near  the  Porta  di  San  Gallo  in  Florence.  In 
1465  he  was  in  Rome,  and  was  employed  by 
Paul  IL  (Pope  1464-1471)  on  the  palace  of 
S.  Marco,  the  tribuna  of  S.  Peter's,  and  the 
Vatican  (Milntz).  In  1848  he  fortified  and  de- 
fended, unsuccessfully,  the  city  of  Castellina 
against  Ferdinand  I.  of  Naples.  For  Lorenzo  de' 
Medici  GiiUiano  designed  the  octagonal  sacristy 
of  S.  Spirito  in  Florence  (begun  1489),  and  the 
famous  villa  of  Poggio  a  Ctgano  (about  1485- 
1489).  His  chef-d^ceuvrey  the  church  of  the 
Madonna  delle  Carceri  at  Prato,  was  built  be- 
tween 1485  and  1491.  Dec.  9, 1507,  Giuliano 
was  chosen  CapomoRStro  (chief  architect)  of  the 
Duomo,  Florence.  The  cloister  of  S.  Maddalena 
de'  Passi,  in  which  he  copied  an  Ionic  capital 
found  at  Fiesole,  was  begun  in  1479.  The 
Palazzo  Grondi  (Florence)  is  ascribed  to  Giuliano 
by  Vasari.  For  the  Cardinal  della  Rovere, 
afterward  Julius  IL,  he  restored  the  fortress 
of  Ostia  (1484),  and  built  the  palace  of  Savona 
(1494).  On  one  of  the  sketches  of  the  Barbe- 
rini  collection  is  written  an  account  of  a  journey 
to  France  in  1496.  Giuliano  built  the  dome 
of  the  church  at  Loreto,  Italy  (1497-1500), 
and  was  employed  as  civil  and  military  archi- 
tect in  many  Italian  cities.  During  the  reign 
of  Leo  X.  (Pope  1513-1521),  he  was  associ- 
ated with  Raphael  as  architect  of  the  Vatican 
and  S.  Peter's  (see  Santi,  R).  July,  1515,  he 
returned  to  Florence.  Several  of  the  designs 
which  he  made  in  competition  for  the  facade 
of  S.  Lorenzo  in  1516  are  still  preserved  at 
the  Uffizi  Gallery.     A  list  of  his  buildings  is 
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published  by  Milanesi  in  his  Vasari.  The  San 
Grallo  had  a  botega  (shop)  in  Florence  for  wood- 
carving  and  sculpture.  The  wooden  crucifix  at 
the  Annunziata,  and  a  part  of  the  high  altar 
at  the  Duomo  (Florence),  and  other  works 
at  Perugia  and  elsewhere,  are  attributed  to 
Giuliano.  Del  Badia,  in  the  Fabbriche  di 
Firenze,  has  shown  that  between  Sept.  19, 
1489,  and  Feb.  6,  1490,  Giuliano  da  San  Gallo 
was  paid  115  lire,  10  soldi  for  the  model, 
still  in  existence,  of  the  Strozzi  Palace  (Flor- 
ence), of  which  he  was  undoubtedly  the  de- 
signer, instead  of  Benedetto  da  Maiano  (see 
Maiano,  Benedetto  da),  as  Vasari  asserts.  There 
is  an  album  of  his  sketches  in  the  Barberini 
Library  (Rome).  Another  collection  is  in  the 
library  at  Siena.  They  contain  drawings  of 
monuments  in  Italy,  France,  and  Greece,  which 
have  disappeared. 

Dr.  Hans  von  Stegmann  in  Die  Architektur 
der  Renaissance  in  Toscana;  Ravioli,  Notizie; 
Mtintz,  Les  Arts  a  la  cour  des  papes;  Mttntz, 
Renaissance;  Vasari,  Milanesi  ed. ;  Mazzanti 
del  Badia,  Fahhriche  di  Firenze;  Mtintz,  Giuli- 
ano da  San  Gallo  et  les  monuments  du  midi  de  la 
France;  De  Lauri^re,  Observations  sur  les  des- 
sins  de  Gitdiano,  etc. ;  V.  Geymiiller,  Documents 
inedits  sur  les  Manuscrits,  etc. 

SANITARY  ENQINEERINa.  A  branch 
of  the  science  and  art  of  civil  engineering,  re- 
lating to  such  works  of  civil  engineering  as 
tend  to  promote  public  and  individual  health, 
to  remedy  unsanitary  conditions,  and  to  pre- 
vent epidemic  diseases.  Sanitary  engineering, 
although  a  new  profession,  comprises  a  great 
many  subjects,  and  much  more  than  is  usually 
understood  by  the  term.  The  practice  of  sani- 
tary engineering  embraces  water  supply,  sewer- 
age, sewage  and  garbage  disposal  for  cities,  the 
prevention  of  river  pollution,  street  paving  and 
cleaning,  laying  out  cities,  municipal  sanitation, 
sanitary  surveys,  regulation  of  noxious  trades, 
disinfection,  cremation,  and  the  sanitation  of 
buildings. 

The  requirements  of  modem  buildings  are 
numerous  and  complex.  They  have  given  rise 
to  several  departments  of  engineering  work,  of 
which  the  sanitary  is  not  the  least  important. 
The  sanitary  engineering  of  buildings  comprises 
sewerage,  removal  and  disposal  of  waste  matters, 
water  supply,  lighting  and  ventilation,  plumb- 
ing work,  subsoil  drainage,  dry  foundation  walls 
and  cellars,  and  sewage  disposal  for  country 
houses ;  furthermore,  sanitation  of  schools,  hos- 
pitals, prisons  and  military  barracks,  erection  of 
public  baths,  fire  protection  of  institutions  and 
safety  measures  for  theatre  audiences;  sanita- 
tion of  factories,  workshops,  summer  hotels  and 
resorts,  and  railway  and  ship  hygiene. 

Part  of  the  work  of  the  sanitary  engineer 
relates  to  sanitary  inspections  of  old  or  new 
buildings,  and  building  sites ;  it  includes  expert 
services  in  court,  and  special  work  arising  dur- 
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ing  epidemics,  in  war  time  and  after  floods  or 
inundations,  etc. 

It  is  not  the  special  province  of  the  sanitary 
engineer  to  enter  into  the  question  of  diseases 
and  their  cause,  neither  does  he  profess  to  have 
an  intimate  knowledge  of  medical  science  and 
biology,  yet  he  must  be  well  acquainted  with 
general  health  axioms,  for  upon  these  all  practi- 
cal sanitary  progress  is  based. 

Quite  often  the  term  *^ sanitary  engineer" 
is  improperly  used,  and  applied  to  plumbing 
inspectors;  and  even  tradesmen  have  mis- 
appropriated the  name.  There  is  a  large  and 
growing  field  for  the  sanitary  engineer's  ser- 
vices, and  conscientious,  accurate,  and  intelli- 
gent work,  coupled  with  a  broad  general  culture, 
is  the  key  to  success  in  this,  as  in  other 
professions. 

Edw.  S.  Philbrick,  American  Sanitary  Engi- 
neering ;  Mansfield  Merriinan,  Elements  of  Sani- 
tary Engineering;  Wm.  Paul  Gerhard,  Sanitary 
Engineering, 

—  W.  P.  Gerhard. 

SANMICHELI,  MICHELB ;  architect  and 
military  engineer;  b.  1487;  d.  1559. 

Sanmicheli  was  bom  at  Verona  (Italy). 
About  1500  he  went  to  Rome,  where  he  came 
under  the  influence  of  Bramante  and  Raphael. 
As  early  as  Nov.  27,  1509,  he  is  mentioned  as 
cathedral  architect  at  Orvieto,  Italy,  and  ap- 
pears in  the  records  of  that  building  until  1528. 
Michele  built  the  altar  of  the  Three  Kings  in 
this  cathedral.  His  earliest  independent  work 
is  the  church  of  the  Madonna  delle  Grazie  at 
Moutefiascone  (1519).  After  the  sack  of 
Rome  in  1527,  Sanmicheli  was  employed  by 
Clement  VII.  (Pope  1523-1534)  to  assist 
Antonio  (II.)  da  San  Gallo  (see  San  Gallo, 
Antonio  II.)  in  the  fortification  of  several 
Italian  cities,  notably  Parma  and  Piacenzn. 
This  was  a  banning  of  an  immense  practice  as 
military  engineer,  which  included  the  construction 
of  the  defences  of  Milan,  Urbino,  and  Naples, 
and  the  superintendence  of  the  entire  system  of 
fortifications  for  the  territory  under  Venetian 
rule  in  Italy,  Dalmatia,  Crete,  and  Cyprus.  He 
is  said  to  have  invented  angular  bastions.  The 
most  architecturally  important  of  his  military 
works  are  the  fort  of  S.  Andrea  di  Lido,  Venice, 
the  bastions  of  Verona,  and  the  superb  series  of 
semi-military  portals  in  the  walls  of  Verona; 
the  Porta  Nuova,  the  Porta  Palio  (or  Stuppa), 
the  Porta  S.  Zenone,  and  the  Porta  S.  Giorgio. 
The  most  important  of  his  palaces*  are  the  Bevi- 
lacqua,  the  Canosa,  the  Pompeii,  Versi,  and 
Gran-Guardia  in  Verona,  and  the  Grimani  (on 
the  Grand  Canal),  and  the  Cornaro  Mocenigo 
(in  the  Campo  S.  Paolo)  at  Venice.  The  archi- 
tecture of  these  palaces  is  in  the  main  a  de- 
velopment of  the  type  established  by  Bramante 
in  the  so-called  palace  of  Raphael  (now  de- 
stroyed)  in   Rome;    heavy   rustication   below 
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crowned  by  a  single  order  above  (Sturgis ;  op. 
cit.,  p.  453).  Sanmicheli  designed  the  domical 
church  of  the  Madonna  di  Campagna,  the 
famous  circular  chapel  of  S.  Bernardino,  the 
fa9ade  of  the  church  of  S.  Maria  in  Organo, 
and  portions  of  the  church  of  S.  Giorgio  in 
Braida,  all  in  Verona.  He  designed  the  monu- 
ment of  Alessandro  Contarini  in  the  church  of 
S.  Antonio  at  Padua. 

Camuzzoni,  Discorso  per  V  inaugurazione  del 
monumento  a  Sanmicheli;  Salva,  Elogio  di 
Michele  Sanmicheli;  Ronzani-Luciolli,  Fabbriche 
di  Sanmicheli;  Vasari,  Milanesi  ed.  ;  Mtiiitz, 
Renaissance  ;  Burckhardt,  Renaissance  in  Italien  ; 
Burckhardt,  Cicerone;  Sturgis,  European  Archi- 
tecture; Gsell-Fels,  Ober- Italien  ;  Fumi,  Duomo 
di  Oitieto. 

8AN8AVINO.     (See  Sansovino.) 
SANSOVINO    (SANS  A  VINO),    AN- 
DRBA    (ANDREA    CONTUCCI) ;    sculptor 
and  architect ;  b.  1460;  d.  1529. 

According  to  Vasari,  Andrea  was  the  son  of 
a  labourer  of  Monte  San  Savino  in  Tuscany,  and 
his  first  teacher  was  Antonio  Pollajuolo  (see 
Benci,  Antonio  da  J.).  His  earliest  known 
work  is  a  terra-cotta  altar  with  figures  of  S. 
Lorenzo,  S.  Sebastiano,  and  S.  Rocco,  now  in 
the  monastery  of  S.  Chiara  at  Monte  San 
Savino,  Italy.  In  1480,  on  the  recommenda- 
tion of  Lorenzo  de*  Medici  (b.  1448;  d.  1492), 
he  was  invited  to  Portugal  by  King  John  II. 
A  bas-relief  and  a  statue  by  him  are  still  in  the 
church  of  the  monastery  of  S.  Marco,  near 
Coimbra  (Portugal).  In  1490  he  returned  to 
Florence,  and  was  employed  in  the  decoration 
of  the  church  of  S.  Spirito.  In  1500  Andrea 
was  commissioned  to  execute  the  marble  stat- 
ues of  Christ  and  S.  John  Baptist  over  the  door 
of  the  Baptistery  (Florence).  The  statues  of 
the  Madonna  and  S.  John  Baptist  in  the  ca- 
thedral of  Genoa  were  finished  by  him  in  1503 
(signed  Sansoninus  faciebat).  His  earliest 
work  in  Rome  appears  to  lie  the  monument  of 
Pietro  da  Vicenza  (dated  1564)  in  the  church 
of  Ara  Coeli.  His  chief  work,  the  monument 
of  the  Cardinal  Ascanio  Sforza,  brother  of 
Ludovico  il  Moro,  Duke  of  Milan,  at  S.  Maria 
del  Popolo,  was  finished  in  1506.  The  similar 
monument  of  the  Bishop  Hieronimus  Bassus  in 
the  same  church  was  begun  in  1507.  The 
monument  of  the  Cardinal  Johannes  Michaelius 
and  his  secretary  Antonio  Orso  in  the  church  of 
S.  Marcello  (Rome)  is  by  Andrea.  Among  his 
works  in  his  native  city  (San  Savino)  is  the 
cloister  of  S.  Agostino,  which  is  especially 
interesting  on  account  of  optical  refinements 
introduced  to  correct  the  effect  of  its  irregular 
plan.  He  built  the  great  stairway  between  the 
cathedral  and  the  bishop's  palace  at  Arezzo. 

Schonfeld,  Andrea  Sansovino;  H.  Semper, 
Hervorragende  Bildhaupr-Architekten ;  MGntz, 
Renaissance ;  Perkins,  Tuscan  Sculptors;  Facco- 
Sacconi,  Loreto. 
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8ANSOVINO,  GIACOMO.  (See  Sanso- 
vino,  Jacopo.) 

SANSOVINO  (SANS AVINO) ,  JACOPO 
or  GIACOMO  (JACOPO  TATTI) ;  sculptor 
and  architect;  b.  1486 ;  d.  Nov.  27,  1570. 

Jacopo  was  bom  at  Caprese,  near  Florence. 
He  attached  himself  to  the  sculptor  Andrea 
Sansovino,  from  whom  he  received  his  name 
and  artistic  training.  About  1 467  he  went  with 
Giuliano  da  San  Gallo  (see  San  Gallo,  Giuliano 
da)  to  Rome,  where  he  met  Bramante  and 
entered  the  service  of  Julius  II.  Sansovino 
made  a  design  for  the  fai^ade  of  the  church  of 
S.  Lorenzo  (Florence),  which  was  not  executetl 
(see  Buonarroti).  He  designed  the  church  of 
S.  Giovanni  dei  Fiorentini  in  Rome,  which  was 
continued  by  Antonio  (II.)  da  San  Gallo.  The 
fa(;ade  is  by  Alessandro  Galilei  (see  Galilei). 
After  the  sack  of  Rome  (1527)  Sansovino  went 
to  Venice,  where  he  remained  the  rest  of  his  life. 
He  had  charge  of  the  church,  campanile,  and 
Piazza  di  S.  Marco,  and  the  adjacent  public 
buildings  except  the  Doge's  Palace.  The  Pa- 
lazzo Comaro  della  Ca'  Grande  appears  to  be 
one  of  his  earliest  Venetian  buildings.  In  1535 
the  Council  of  Ten  (Venice)  commissioned  him 
to  build  the  Zecca,  in  which  he  used  a  fireproof 
iron  construction.  Sansovino's  greatest  work  is 
the  library  of  S.  Mark.  He  began  the  log- 
gietta  of  the  Campanile  (Venice)  about  1540. 
Sansovino  built  also  in  Venice  the  church  of  S. 
Francesco  della  Vigna  in  1534,  fa<^ade  by 
Palladio  (see  Palladio),  the  church  of  S.  Giorgio 
dei  Greci  about  1550,  the  church  of  S.  Salvatore 
(restored),  the  church  of  S.  Maria  Mater  Domini 
about  1540,  and  the  facade  of  the  Scuola  di  S. 
Giorgio  dei  Schiavoni  about  1551.  He  made 
the  monument  of  the  Doge  Francesco  Venier 
(d.  1556),  with  the  fine  statues  of  Hope  and 
Charity,  in  the  church  of  S.  Salvatore  (Venice), 
and  the  monument  of  Livio  Podocataro,  arch- 
bishop of  Cypress,  in  the  church  of  S.  Sebastiano 
(Venice).  He  built  also  the  Palazzo  Delfini, 
now  Banca  Nationale,  and  began  the  Procuratie 
Nuove  continued  by  V.  Scamozzi  (see  Scamozzi, 
v.).  Dec.  18,  1545,  the  great  vault  of  the 
Libreria  fell.  Sansovino  was  held  responsible 
for  the  loss,  imprisoned,  and  fined.  He  was 
restored  to  his  position  Feb.  3,  1548.  His 
most  important  works  of  sculpture  at  Venice 
are  the  statues  of  the  loggietta,  the  colossal 
figures  of  Mars*  and  Neptune  which  give  its 
name  to  the  Giant's  Stairway  at  the  Doge's 
Palace,  the  evangelists  over  the  choir  screen  of 
S.  Marco,  and  the  famous  bronze  door  of  the 
sacristy  of  S.  Marco  (begun  1546,  finished 
1569).  He  made  also  a  bas-relief  for  the 
church  of  S.  Antonio  at  Padua.  He  was  much 
assisted  by  Alessandro  Vittoria  (see  Vittoria, 
Alessandro). 

Temanza,  Vita  di  Sansovino;  Mosler,  Sanso- 
vino u,  s.  w. ;  MUntz,  Renaissance;  Vasari,  Mi- 
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lanes!    ed. ;     Sturgis,     European     Architecture; 
Perkins,    Tuscan   Sculptors, 

BAim  (SANCnUS,  SANZIO),  RAFFA- 
EIiLO  ;  called  Raphael ;  painter  and  architect ; 
b.  March  26  (or  28),  1483;  d.  April  6,  1520. 

Raphael  was  born  at  Urbino  (Italy),  the  son 
of  Giovanni  Santi,  a  painter.  About  1499  he 
entered  the  atelier  of  Perugino  (see  Vanucci, 
Pietro),  at  Perugia,  and  probably  assisted  in 
the  decoration  of  the  Cambio  at  Perugia,  which 
was  done  at  this  time.  According  to  Vasari, 
he  also  assisted  Pinturicchio  (see  Pinturicchio) 
in  decorating  the  library  at  Siena,  begun  in 
1502.  He  visited  Florence  in  1504,  and  spent 
much  time  in  that  city  until  1509.  Riiphael 
was  called  to  Rome  by  Julius  II.  (Pope  1503- 
1513)  in  1509,  to  assist  in  the  decoration  in 
fresco  of  a  suite  of  apartments  (stanze)  in  the 
Vatican  already  begun  by  Sotloma,  Perugino, 
and  others.  The  first  stanza  was  finished  in 
1511.  The  second  stanza  was  painted  be- 
tween 1511  and  1514  ;  much  of  the  execution 
was  deputed  to  his  assistants.  The  third  stanza, 
still  less  the  work  of  Raphael,  was  finished  about 
1517  by  Giulio  Romano  (see  Pippi,  Giulio). 
The  decorations  of  the  loggie  of  the  Vatican 
were  begun  in  1517  (see  Loggie  of  the  Vati- 
can). In  1514  he  painted  at  the  Villa  Fame- 
sina  (Rome)  the  fresco  of  "  Galatea,"  and  later 
made  the  designs  for  the  "  Marriage  of  Cupid 
and  Psyche."  The  splendid  sibyls  in  the  Chigi 
chapel  at  the  church  of  S.  Maria  della  Pace 
(Rome)  were  painted  at  about  the  same  time 
as  the  '^  Galatea."  When  Bramante  died  (March 
11,  1514),  Raphael  succeeded  him  as  architect 
of  S,  Peter's ;  with  him  were  associated  Fra  Gio- 
condo  (see  Giocondo)  and  others.  Raphael's 
principal  innovation  was  to  substitute  a  Latin 
for  the  Greek  cross  of  Bramante.  His  repu- 
tation as  architect  rests  mainly  upon  obscure 
statements  by  Vasari.  He  may  have  designed 
those  portions  of  the  Villa  Madam  a  (Rome) 
which  were  built  before  1520,  although  exist- 
ing measured  drawings  for  that  building  are 
by  Antonio  (II.)  and  Battista  da  San  Gallo. 
The  Pandolfini  palace  (Florence)  is  ascribed  to 
Raphael,  but  was  begun  after  his  death.  The 
Farnesina  villa  was  undoubtedly  the  work  of 
Baldassare  Peruzzi  (see  Peruzzi).  Raphael 
may  have  designed  the  Chigi  chapel  at  the 
church  of  S.  Maria  del  Popolo  and  the  palace 
of  Giovanni  Battista  dell'  Aquila  (Rome),  which 
has  disappeared. 

By  a  brief  dated  Aug.  27,  1515,  of  Leo  X. 
(Pope,  1513-1521)  Raphael  was  authorized  to 
inspect  and  purchase  all  marbles  in  the  ruins 
within  ten  miles  of  Rome.  This  enabled  him 
to  institute  an  extensive  series  of  important 
excavations.  He  began  a  work  on  the  to- 
pography of  Rome,  the  text  of  which,  by  An- 
dreas Fulvius,  was  published  in  1527.  The 
plates  were  never  completed. 
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Crowe  and  Cavalcaselle,  Itaphaet ;  MUnti, 
Baphael ;  Passavant,  Raphael  von  Urhino ; 
Sprinuer,  Baphael  uiid  Michelangelo ;  Qruyer, 
Le*  Fresquea  de  Raphntl;  Von  GeymUIIer,  Ba- 
/aello    eome    Architetto;    Vasari,   Milauesi   ed. ; 


s 


Vasart.  Blaslifleld-Hopklns  ed.  ;  Bigot,  Raphael 
tt  la  FarneaiHe ;  Ponlaiii.  Opfre  arrhitettoniche 
dl  Baffaello  Samio;  E.  MUntz,  Histoirt  de  la 
Tapissfi-ie  en  Italie ;  Waagen,  Treaawea  of  Art 
ill  Eagland. 

BAITZIO.     (See  Santi,  Ralfaello.) 
SAF'WOOD.     (See  Heartwood.) 
SARACBHIC     ARCHITIQCTURIL      The 
architecture  of  the  Saracens,  that  ia,  of  the 
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Mohammedans  considered  as  the  conquering 
people  whose  power  graduallj  extended  to  the 
landa  of  the  Mediterranean.  It  is  in  tliis  sense 
that  the  word  "Saraten  "  lias  come  into  the  Eng- 
^  liah  language.  The  term  "  Saracen,"  a& 
^  a|)pUcd  to  the  Mohammedan  arts  of 
S  design  is,  therefore,  much  more  nearly 
£  accurate  than  the  term  Arab,  Arahian,  or 
g  Arabic.  Thus,  it  would  be  obviously 
3  erroneous  to  speak  of  the  Muhname- 
i  dan  architecture  of  India  as  Arabian, 
^  and  the  term  Saracenic  Indian  or  Indo- 
g  Sanuvnic  may  be  used.  In  this  conuec- 
K  tion  see  the  title  of  Mr.  Stanley  Lane- 
a  Poole's  book,  Tlie  Art  of  iJie  iSaracens 
>  in  Egyjii,  which  is  a  useful  book,  but  too 
H  brief.  See  also  the  same  author's  book, 
p  CaiTO,  Ske/ches  of  Ihe  IlUtory,  Mmu- 
"  ments,  and  Social  Life.  (See  also  bib- 
%  liograpby  imder  Moslem  Architecture,) 
^  — R.  S. 

-  SARCOPOAaus  (pi.  Sarcophagi). 

J  A    stone   coftiti.      The   term    having 

been  originally  a  Latin  nttjective,  "lle'ih 
devouring,"  and  applied  to  a  certain  stone 
from  Asia  Minor  (Pliny's  Natural  His- 
i  ton/,  XXXVI.,  17).  It  was  applied 
2  substantively  in  later  Latin  to  any  tomb 
I      or  coffin. 

j  The  use  of  sarcophagi  was  common  in 

ri  Egypt  from  the  time  of  the  builder  of 
ti  the  great  pyramid.  Greeks  an<l  Romans 
J,  seem  not  to  have  used  them  often  before 
°  the  time  of  Tnyan  ;  oltliough  the  famous 
X  sarcophagi  of  Sidon  in  Syria  are  thought 
H      to  be  of  the  time  of  Alexander  the  Great, 

1  and  the  Scipio  tomb  in  the  Vatican  is 
g  undoubtedly  of  the  third  century  b.c.  ; 
m  but  aflerwani  they  were  extremely  com- 
S  mon,  and  tlie  museums  of  Europe  contain 
J  many  very  richly  sCTdptured.  In  the 
S  Middle  Ages  the  Gothic  tombs  of  Italy 
H      often  included  a  sarcophagus  (see  Tomb), 

2  anil  the  Renaissance  brought  back  the 
X  use  of  them  in  a  more  nearly  antique 
i  way,  standing  free.  Perhaps  the  most 
iS  celebrated  are  those  in  the  smaller 
g  sacristy  or  Capella  dei  Deposit!,  at  the 
„  church  of  S,  Lorenzo,  in  Florence,  having 
a  Michelangelo's  magnificent  recumbent 
»      statues  un  their  lids.  — R.  S. 

o  SABDHTIA,  ARCHmJCWUKB  OF. 

*      (See   Mediterranean    Islands,    Architec- 

"      ture  of.) 

SARKHTQ.  In  Scotland  and  the  north  of 
England,  thin  boards  for  lining,  sheathing,  etc. 

SABRASnnL     A  portcullis. 

8ARRAZIH,  JAQUBB;  sculptor  and 
painter;  b.  1538  (at  Noyon,  Picardie,  Prance); 
d.  1660. 

Sarrazin  was  a  pupil  of  Nicolas  Guillain  in 

Paris.     In  1610  he  went  to  Rome  and  studied 
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there  for  eighteen  years.     For  his  patron,  the 

Cardinal  Aldobrandiui,  he  made  the  figures  of 

Atlas  and  Polyphemus  at  his  villa  at  Frascati. 

Returning  to  Paris  about  1628,  Sarrazin  made 

the  sculptured  decoration  of  the  Tour  d'Horloge 

at  the  Louvre  (see  Lemercier,  Jaques).     The 

Caryatides  supporting   the   pediment  of  this 

building  are  his  best  work.     About  1643  he 

made  the  monument  to  contain  the  heart  of 

Louis  XIIL,  the  sculpture  of  which  is  now  in 

the  Louvre,  and  about  1646  the  monument  to 

contain  the  heart  of  Prince  Henri  I.  of  Cond^, 

now  at  Chantilly.     In  1654  he  was  appointed 

recteur  of  the  Academic  royale  de  peinture  et 

de  sculpture  (Paris). 

Lami,  Dictionnaire  des  sculpteurs  de  VEcole 
franqahe;  Gonse,  Sculpture  franqaise;  Babeau, 
Louvre. 

SARTO,  ANDREA  DEL.  (See  Andrea 
del  Sarto.) 

SASH.  A  frame  to  hold  the  glass  of  a 
window ;  especially  in  English  usage  of  a  slid- 
ing window  as  distinguished  from  a  swinging 
window  (see  Casement).  Such  a  sash  is  said 
to  be  hungy  that  is,  by  its  sash  cord  or  chain ; 
and  double-hung  when  it  has  a  sash  cord  on 
each  side.  In  the  United  States  the  term 
"  sash  "  is  often  applied  to  the  movable  wood- 
work of  a  casement  or  glazed  door.  (See  Cased 
Frame.) 

SASH  BAR.  One  of  the  cross  bars  of  a 
sash,  subdividing  it  for  convenience  of  glazing. 
(See  Muntin.) 

SASH  CHAIN  ;  SASH  CORD.  (See  Sash 
Line.) 

SASH  FASTENER.    Same  as  Sash  Holder. 

SASH  FRAME.  The  window  frame  in 
which  a  sliding  sash  is  hung ;  the  vertical  parts 
(usually  pulley  boxes)  are  made  hollow  (boxed 
or  cased)  to  contain  the  balancing  weights.  In 
the  United  States,  also,  any  window  frame. 

SASH  HOLDER.  Any  contrivance  for 
holding  the  sash  of  a  window  so  that  it  cannot 
be  opened  from  outside,  or  so  that  it  will  not 
fall  if  it  is  not  hung  with  weights ;  especially 
an  appendage  like  a  bolt  or  revolving  latch 
which  holds  the  meeting  rails  of  two  sashes 
together,  preventing  either  from  being  opened. 

SASH  LINE.  The  cord,  chain,  or  metal 
ribbon  by  which  the  sliding  sash  is  attached  to 
its  balance  weights. 

SASH  POCKET.  The  upright  side  of 
a  sash  frame  when  made  hollow  to  receive  the 
balance  weights.  By  extension,  a  movable  sec- 
tion in  the  style  enclosing  the  above,  intended 
to  give  access  to  the  sash  weights  and  lines. 

SASH  RIBBON.     (See  Sash  Line.) 

SASH  WEIGHT.  A  cylindrical  casting  of 
iron  or  lead  hung  by  the  sash  cord  in  the  pocket 
or  box  of  a  sash  frame  to  balance  the  sliding  sash. 

8ASSANIAN  ARCHITECTURE.  (See 
Persian  Architecture,  Part  II.) 
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SAW  CURF  J  SAW  IN.     (See  Kerf.) 

SAW  MILL.  A  mill  in  which  lumber  is 
split  or  divided  by  saws  run  by  power  machines. 
(See  Woodworking  Machinery.) 

SAXON  ARCHITECTURE.  A.  Archi- 
tecture of  Saxony ;  first,  as  a  larger  state,  elec- 
torate, and  kingdom,  down  to  the  Napoleonic 
wars ;  second,  as  a  smaller,  kingdom,  since  the 
Peace  of  1815  and  the  cessions  to  Prussia ; 
third,  as  a  province  of  the  kingdom  of  Prussia, 
including  the  districts  annexed  by  Prussia  in 
1815,  and  other  lands.  (For  all  the  above,  see 
Germany,  Architecture  of,  Part  II.) 

B.  The  architecture  of  England  and  southern 
Scotland  before  the  Norman  Conquest.  (For 
this  see  England,  Architecture  of;  Scotland, 
Architecture  of)  There  is  much  uncertainty 
as  to  the  date  of  the  earliest  mediaeval  build- 
ings existing  in  England  and  Scotland,  and 
there  is  no  building  of  which  it  is  certainly 
known  that  it  dates  from  the  period  previous 
to  1066.— R.  S. 

SCABBLE.  In  stone  working,  to  dress  a 
surface  with  a  broad  chisel  or  heavy-pointed 
pick  after  rough  pointing  or  shaping,  and  pre- 
liminary to  finer  finishing.  Also  Scapple.  (See 
Stone  Cutting ;  Stone  Dressing.) 

SCABELLUM  ;  SCABELLON.  In  Roman 
and  neoclassic  architecture,  a  high  pedestal  for 
the  support  of  a  bust,  often  shaped  like  a  Gaine. 

SCAFFOLD.  In  building,  a  temporary 
wooden  framework,  put  together  with  nails 
or  ropes,  to  afibrd  footing  for  workmen  in 
erecting  the  walls  of  a  building,  or  in  giving 
access  to  ceilings  and  other  parts  which  cannot 
be  reached  from  the  floors. 

French  Scaffold.  A,  A  scafibld  built 
on  the  system  prevalent  in  France.  A  double 
row  of  poles  or  squared  timbers  is  set  up 
along  the  whole  frontage  to  be  built,  and  stif- 
fened by  X-bracing,  continuous  girts  are  lashed 
or  bolted  to  the  uprights  and  support  cross 
sleepers,  on  which  planks  are  placed  at  con- 
venient levels ;  a  species  of  tower  with  a  pulley 
serves  for  hoisting  material,  which  is  trundled 
over  the  scafibld  to  its  destined  position. 

B,  A  term  applied  in  England  to  scafiblds 
built  of  squared  timbers  framed  together  by 
bolts,  collars,  fish-joints,  etc.,  and  capable  of 
being  taken  down  and  reerected  without  in- 
jury; called  also  Jenny  Scaffold. 

Jenny  Scaffold.    Same  bs  French  Scafibld,  B, 

SCAGLIOLA  In  Italian,  an  interior  sur- 
face decoration  for  columns,  walls,  and  floors, 
composed  of  white  plaster  and  glue,  mixed  in 
various  ways  with  metallic  oxides,  or  with  in- 
sertions of  coloured  stucco,  generally  in  imitation 
of  marbles,  the  whole  being  rubbed  and  finely 
polished. 

SCALA  CORDONATA,  or  A  CORDONI. 
A  ramp  or  inclined  plane  formed  into  paved 
steps  from  18  inches  to  3  feet  tread,  with  only 
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1  t«  4  inches  rise,  each  step  being  thus  inclined 
somewhat  leas  than  the  general  slope.  The 
risers  or  fronts  of  the  steps  are  of  stone,  and 
constitute  the  cordoni.  Such  ramps  are  used 
fi)T  auimak  as  well  aa  pedestrians,  and  are 
'  I  Italy. 

—  A.D.  F.  H. 


Frknch. 

SCALE.  A.  A  straight  line  diric]e<l  into 
feet  and  inclies,  or  metres  and  centimetres,  or 
the  like,  according  to  a  dclimte  and  stated  pro- 
portion to  reality,  as  one  forty-eighth  (or  four 
feet  to  one  inch),  one  one-thousandth,  etc. 
Drawings  of  all  kinds  when  made  by  mathe- 
matical instruments  (see  Drawing)  are  made 
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to  settle ;  and  the  scale  may  be  laid  down  on 
the  drawing,  or  may  be  on  a  separate  piece  of 
paper  or  wood  (see  definition  B). 

B.  A  rule,  generally  of  metal,  ivoiy,  or  wood, 
marked  with  a  scale  in  sense  A,  or  several  such 
scales,  to  facilitate  the  making  of  drawings 
and  diagrams  to  any  convenient  scale. 

C.  In  architectural  drawings,  the  size  of  the 
drawings  as  compared  witli  the  actual  size  of 
the  object  delineated,  as  one-quarter  of  an  inch 
to  the  foot. 

Z>.  In  architectural  design,  the  proportions 
of  a  building  or  its  parts,  with  reference  to  a 
definite  Moilule  or  unit  of  measurement. 

SCALLOP  WORK.  The  cutting  of  a  fas- 
cia or  edge  into  a  series  of  similar  convex  lobes, 
as  frequently  in  Romanesque  mouldings.  (See 
Imbrication.) 

8CAMILLUS.  In  classic  and  neoclassic 
architecture,  —  A,  the  slight  bevelling  of  the 
outer  edge  of  a  bearing  surface  of  a  block  of 
stone,  making  the  part  visible  by  a  slight  inci- 
sion, as  occura  between  the  necking  of  a  Doric 
capital  and  the  upper  drum  of  the  shaft. 

5.  A  plain  block  placed  under  the  plinth  of 
a  column,  thus  forming  a  double  plinth. 

SCAMOZZI,  OIOVANNI  DOMBNICO; 
architect;  b.  about  1530;  d.  1582. 

From  a  simple  carpenter  he  became  an  ac- 
complished arcliitect.  He  visited  Budapest 
and  Warsaw,  where  he  reconstructed  the  royal 
palace.  Giovanni  made  the  index  {indice  co- 
pioainsimo)  of  the  edition  of  Serlio's  works, 
which  was  published  in  Venice  in  1584  and 
1619.  (See  Serlio.)  In  his  introduction  to 
this  edition,  Ludovico  Roncoue  mentions  some 
of  Giovanni's  buildings. 

Ronoone,  Introduction  to  Serlio  edition,  16S4 ; 
Zanella,  Vila  iH  Palladia,  p.  102. 

SCAMOZZI,  OTTAVIO  BERTOTTI  ; 
writer  and  editor. 

His  most  important  undertaking  was  the 
publication  of  Palladio's  designs  (see  Palla- 
dio).  His  II  Forestiere  isstruito  delle  Cow 
pia  di  ArcliitetCura  e  di  Alciine  Pitture  deUa 
CittA  di  Vicema  was  published  at  Vicenza  in 
1761,  and  L'Origine  deW  Acoademia  Olym- 
pica  di  Vicema  in  1790. 

Larousse,  Dirltonnaire. 

SCAMOZZI,  TICENZO;  architect;  b.  1553 
(Vicenza);  d.  1616  (Venice). 

The  name  Scamozzi  is  derived  from  Camoceio 
(C'imoscio),  cbtimois  leather,  indicating  some 
ancestral  occupation.  Vicenzo  was  a  son  of 
Giovanni  Domenico  Scamozzi  (see  Scamoui, 
Giovanni  Domenico),  and  a  pupil  and  rival  of 
Andrea  Palladio  (see  Pallailio).  He  studied 
mathematics  under  the  Padre  Clavio,  who  was 
employed  by  Gr^ory  XIII.  in  reforming  the 
calenilar.  Scamozzi  made  a  thorough  study  of 
the  Roman  monuments.  In  1582  he  went  to 
Venice  to  continue  the  Libreria  di  S.  Marco, 
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begun  by  Sansovino  (see  Sansovino,  J.). 
Scamozzi  added  the  Anti  HcUa.  Ue  also  cou- 
tJDUed  the  Procuratie  Nuove,  begun  by  Sanso- 
vino, adding  a  third  story  (see  Longhena,  B.). 
In  1593  Scamozzi  designed  and  began  the 
fortress  of  Palmanuova  in  Friuli  (lUly).  In 
1600  he  accompanied  a  Venetian  embasey  to 
Prance,  Glennany,  and  Hungary.  An  autograph 
account  of  the  visit,  with  drawings,  ia  in  the 
museum  at  Vicenia.  He  built  a  casino  at 
Lonigo,  another  at  Castelfranco  near  Treviso, 
the   Palaszo    Trenta  at    Vicenza,  the    Palazzo 
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opere  ed.  1838  ;  Zaiielk,   Vita  di  Falladio,  p.  103; 

Hosier,  Sanmvino  a.  d.  ic.  ;  QuaLreiuAre  <Ib  Quincy, 
Lea  plvn  cilibrea  Archilectes ;  Milizia,  Meiaune. 

8CAMDINATIA,  ARCHITECTnim  OF. 

That  of  tlie  greut  peninsula  now  occupied  by 
the  two  kingdoms  of  Sweden  and  Norway. 
The  Scandinavian  lands  are  sometimes  held  to 
include  Denmark,  which  is  treated  separately. 
The  western  half  of  the  peninsula,  now  the 
kingdom  of  Norway,  contains  a  score  of  very 
ancient  timber  churches,  Che  construction  of 
which  is  not  unlike  that  somewhat  familiar  in 
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Trissiao  at  Vicenza,  the  Palazzo  Verlato  at 
Villaverla  (1574),  the  Palazeo  Kavesciiieri  at 
Genoa,  and  the  second  story  of  Buontalenti's 
Palazzo  Roberto  Strozzi  in  Florence.  About 
1604  he  designed  the  cathedral  of  Salzburg 
(Austria)  ami  a  part  of  the  Scldoss  at  Prague 
(Bohemia).  Soamozzi  published  Discorsi  so/ira 
I'Antickita  di  Roma  (Venice,  1582),  and  DeW 
Idea  deir  Architettnra  universale  (2  vole., 
Venice,  1615).  There  is  a  modem  edition, 
Pubblicata  per  cura  di  S.  Ticozzi  e  L.Maaieri 
(2  vols  8vo,  Milan,  1838). 

Temanza,    Fita ;  Ticozzl,    Vita,  in  Scamozzi 
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New  England  in  the  seventeenth  and  eighteenth 
centuries,  viz.  a  frame  filled  in  with  slabs  or 
thick  upright  planks  (see  Wood,  Construction 
in.  Part  I.).  These  churches  are  peculiar  in 
plan  and  general  arrangement,  but  especially 
unique  in  their  absence  of  arcliitectural  treat- 
ment of  windows  (see  Fenestration),  this  de- 
pending largely  upon  the  severity  of  the  climate, 
combined  with  an  apparent  absence  of  window 
glass  at  the  time  of  their  construction.  They 
arc  generally  thought  to  be  of  the  years  between 
1 100  and  1250.  They  are  built,  like  the  semi- 
Byzantine  churches  of  Russia,  with  a  central 
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nave  and  an  aisle  suiruuuding  it  on  either  side 
with  lean-to  roofs,  but  the  whole  surface  above 
the  aisle  roof  is  not  a  cilearstory  in  the  proper 
sense,  because  containing  no  windows,  or  at 
moat  small  ventilating  apertures.  There  is 
oft«n  a  second  and  lower  aisle  surrounding  the 
whole  of  the  building,  with  a  second  lean-to 
roof;  this  outer  aisle  is  almust  wholly  a  con- 
tinuous narthex  or  porch,  and  is  in  part  enclosed 
with  solid  slab  walling,  iti  part  opened  in  wooden 
colonuttdes  with  a  semblance  of  arched  con- 
struction. Although  partly  open,  its  purpose  is 
mainly  additional  shelter  and  wannth. 
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One  of  their  chatacteriBtics  is,  however,  so 
much  respected  in  Norway  that  they  are  not 
likely  to  be  iiyured  in  this  way ;  the  carved 
scrollwork,  which  is  called  runic  scrollwork, 
dragon  ornament,  and  the  like,  and  which  is 
extraordinarily  effective  and  suited  alike  for 
covering  large  surfaces  and  for  the  ornamenta- 
tion of  pillars,  square  or  round,  is  generally  in 
wood,  but  there  are  instances  of  similar  work 
in  stone,  and  even  the  earliest  wrought  iron-work 
is  studied  from  the  same  sources. 

Romanesque  stone  vaulted  churches  are  not 
unlmown.      There  are  two  very  good  ones  in 
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The  exteriors  of  these  churches  show  very  few 
and  very  small  windows,  perhaps  two  of  six 
square  feet  each  on  each  side,  and  no  more.  It 
is  probable  that  in  winter  the  chief  light  of  the 
interior  came  from  the  lighting  of  the  altar, 
aided,  perhaps,  by  other  lamps  burned  in  the 
nave  or  at  the  entrance. 

Of  these  churches,  the  large  one  at  Hitterda] 
has  been  illustrated  in  popular  books  and  is  well 
known ;  those  of  Burgund  and  Umes  in  Bergen, 
at  Tirad  in  Tellemnrk  near  Hitterdal,  and  at 
Ringebu,  Gol,  Vang,  Kaupanger,  and  at  Torpe, 
near  Nybgaarden,  are  equally  important  to 
students  and  are  illustrated  in  books  named  be- 
low. ReBt«ration,  destruction,  and  in  one  case 
the  moving  of  the  church  to  a  new  site,  have  in- 
terfered greatly  with  the  study  of  these  buildings. 


Norway,  at  Throndenaes  and  Ibestad.  More- 
over, the  great  cathedral  at  Trondhjem,  though 
it  has  never  been  completely  rebuilt  since  ruinous 
fires,  is  most  interesting  in  plan  and  has  admi- 
rable Romanesque  and  late  Qotliic  work  in  all 
its  parts.  A  nave  with  aisles  and  two  western 
towers,  a  transept  without  aisles,  and  a  choir 
with  aisles  much  narrower  than  those  of  the 
n.ive  lead  to  a  curious  octagonal  structure 
which  serves  ns  the  chancel,  though  it  is  more 
like  a  separate  chapel ;  and  a  Romanesque 
chapter  house  of  oblong  form  of  great  interest 
adjoins  the  choir  on  the  north.  The  great 
arcades  of  the  choir  show  a  marked  divergence, 
the  whole  choir  widening  from  the  crossing 
toward  the  east  end ;  the  lady  chapel,  more- 
over, is  not  set  on  the  axis  nor  yet  parallel  with 
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the  north  wall  of  the  choir  (see  Refinementa  in 
Design,    where  the   general  subject   of    these 
divcrgencea  is  treated). 

The    cathedral    at    Lund    is   an   excellent 


ScAMDiNAvu,  Fio.  3 :   Swedish  Hovbb,  clobb  of 
ITth  CBMTvay. 

The  rooDng  luu  bero  carried  UTf  r  Uh  copisg  of  the  gable,  1d- 

Romanesque  church  apparently  completed  in 
the  eleventh  century,  but  injured  in  its  original 
featurefl  by  restoration.  The  cathedral  of 
Upsala  is  of  the  thirteenth  centuiy,  and  of  in- 


8c;AKDiKAyiA,  Fio.  4:   ITth  Cbnturt  Doorway, 
Castle  Tokpa,  Wkstu6tla>u,  Swedbn. 

Tho  bci^dlc  iFlilerBin«iit9  are  anuiuilly  nr^U  dlspoKd. 

telligent  Gothic  building,  although  carried  out 
in  the  unusual  niiit^^rinl  of  bnck,  in  this 
resembling  some  adniirable  buildings  in  North 
Germany  (see  Germany,  Architecture  of.  Part 
IV.).      The  cathedral  at  Linkoping  is  also  a 


8CANDINAVIA 
Gothic  church ;  this  and  the  church  at  Luud 

are  of  stone. 

Early  wooden  bouses  arc  not  rare,  and  an 
excellent  system  of  log  house  building  has  been 
used  for  these,  sometimes  combined  in  Che  same 
buUding  with  the  slab  construction  mentioned 
aboi-e.  Kound  logs  were  used  eceii  for  the  roof 
timbers,  but  generally  set  lengthwise  and  heavy 
enough  to  carry  the  whole  stretch  of  roof.  Most 
of  those  of  undoubted  antiquity  are  small,  one 
story  high,  or  with  a  partial  upper  tttoiy  ;  but  a 
farmstead  at  Biolstad  contains  a  seventeenth 
century  house  of  considerable  size,  and  barns  of 


the   nineteenth    century  built  carefully  in  the 
ancient  manner. 

The  neoclassic  architecture  of  Scandinavia  is 
largely  a  matter  of  the  residences  of  the  nobility, 
though  there  is  an  admirable  brick  church  at 
Christian stad.  Some  of  these  residences  are  of 
extraordinary  interest,  containing  a  character 
of  bold  pseudo-Renaissance  design  reminding 
one  of  good  seventeenth  century  German  work, 
but  of  still  greater  independence  and  daring  in 
the  treatment  of  the  seini classical  details.  The 
heavy  timbered  roofs  and  the  pListered  walls, 
both  elaborately  painted  in  polychromatic  de- 
signs, the  unusually  elaborate  wooden  dadoes  mid 
doorpieces,  make  the  interiore  interesting,  and 
the  exteriors  of  such  buildings  as  the  Crown 
Prince's  palace  at  Stockholm  and  the  castle  of 
Gripsholm  are  as  jiioturesque  as  anything  on  the 
mainland  of  Euroije.  The  close  of  the  seven- 
teenth century  and  the  eighteenth  century  have 
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left  civic  buildings  of  graver  and  more  sedate 
aspect,  and  the  admirable  cathedral  church  at 
Kalmar  in  Sweden  has  to  be  studied  by  all 
interested  in  church  architecture. 

J.  C.  C.  Dahl,  Denkmale  einer  sehr  ausgebildeten 
Holzbaukunat  aus  den  Jriihesten  Jahrhunderten 
in  den  innern  Lnnd»chaften  Aoncegens ;  Dietrich- 
son  und  Muiitiief  Die  Holzbaukunst  Norvcegena 
in  vergangenlieit  und  gegenwart,  Berlin,  181K3  ;  P. 
A.  Munch  and  Scliirmer,  TTie  Cathedral  of 
Throndheimy  published  by  oi-der  of  the  Norwegian 
government,  Christiania,  1850;  H.J.  Kumlien, 
Svenska  IlerrgHrdar  och  VUlor  af  Srenska  Arki- 
tekter,  Stockholm  ;  Upmark,  Vie  Architektur  der 
Renaissance  in  Schvceden;  Von  Minutoli,  Der 
Domzu  Drontheim  und  die  mittelalterliche  Christ- 
liche  Baukunst  der  Scandinavischen  Normannen. 

—  R.  S. 

8CANTI1E.  A  gauge  by  which  slates  are 
cut  to  the  proper  length. 

8CANTLINO.  A,  In  carpenter  work,  the 
measurements  of  timber  in  its  breadth  and  thick- 
ness, as  in  the  phrase,  a  timber  of  4  by  10 
inches  scantling.  By  extension,  the  timber 
itself;  more  especially  the  pieces  of  common 
sizes  as  commonly  obtainable  in  the  market. 
Thus,  studs  4  by  4,  rafters  2  by  8,  and  the 
like  are  scantling,  when  very  heavy  timber 
would  not  be  so  designated.     (See  Lumber.) 

B,  In  stone  cutting  and  dressing,  the  length, 
breadth,  and  thickness.  In  this  sense  rare  in 
the  United  States. 

SCAPE.     Same  as  Apophyge. 

8CAPPLE.     Same  as  Scabble. 

SCARF.  The  oblique  joint  by  which  the 
ends  of  two  pieces  of  timber  are  united  longi- 
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Scarf,  as  used  in  Joining  Timbers,  which  abk 
then  said  to  be  scarfsd. 

tudinally  so  as  practically  to  form  one  piece; 
the  two  parts  being  usually  cut  with  projec- 
tions and  recesses  which  mutually  fit  one 
another,  and  these  are  sometimes  forced  to- 
gether and  tightened  by  keys  or  wedges  in 
various  ways,  and  secured  by  iron  straps 
and  bolts.  Also  the  part  cut  away  and 
wasted  from  each  timber  in  shaping  it  to  form 
this  joint. 

End  Scarf.  One  forme<l  by  the  insertion 
of  one  end  into  the  other  in  a  manner  approach- 
ing a  mortise  and  tenon. 

Hook  Butt  Scarf.  One  in  which  the  tim- 
bers form,  in  part,  butt  joints  with  one  or  more 
oblique  cuts,  by  which  they  are  hooked  to- 
gether. 

SCARFINO.  The  process  of  connecting 
two  pieces  of  timber  by  a  scarf  joint. 

SCARPAONINO.  (See  Abbondi,  An- 
tonio.) 
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SCENOPU  y JLACIUM.  Same  as  Dia- 
conicon. 

SCHADO'W,       ALBERT       DIETRICH; 

architect;   b.   1797  (in  BerUn);   d.   Sept.   7, 
1869. 

He  was  trained  in  Italy,  and  on  his  return 
in  1835  was  made  Hofhaumeiater  in  Pots- 
dam (Prussia),  and  in  1839,  Schlosshavmeister 
in  Berlin.  With  StUler  he  built  the  Schloss- 
kapele  (Berlin). 

Seubert,  Kunstler-lexicon ;  Borrmann,  Denk- 
mdler  von  Berlin. 

SCHADO^    JOHANN     GK>TTFRIED; 

sculptor;  b.  May  20,  1764;  d.  Jan.  27,  1850. 
He  was  a  pupil  of  the  Dutch  sculptor  Tas- 
saert  in  Berlin,  and  in  1785  went  to  Rome. 
In  1788  he  superseded  Tassaert  as  court  sculp- 
tor and  secretary  of  the  Academy  in  Berlin. 
In  1793-1794  he  made  the  marble  statue  of 
Frederick  the  Great  at  Stettin  (Germany),  and 
in  1795  began  the  quadriga  and  metope  reliefs 
of  the  Brandenbnrger  Thor  in  Berlin.  He 
made  the  statue  of  Luther  in  Wittenberg  in 
1821.  Schadow  was  in  1816  director  of  the 
Academy  in  Berlin.  He  published  Lehren 
von  den  Knochen  vnd  Muscheln  (1830)  and 
Polyklet  Oder  von  den  Maasen  des  Mencken 
(1833,  text  1  vol.  8vo,  1  vol.  folio),  etc. 

Friedlaender,  Gottfried  Schadovp;  Dobbert, 
Gottfried  Schadow  in  Zeitschrift  fur  Bauwesen^ 
1887. 

SCHAXXBERT,  EDWARD ;  architect ;  b. 
1800. 

He  studied  in  Breslau  and  Berlin,  and  in 
1830  went  to  Greece,  where  he  held  several 
public  offices.  He  was  associated  with  Lud- 
wig  Ross  (sec  Ross,  L.)  and  Christian  Hansen 
(see  Hansen,  Chr.)  in  the  restoration  of  the 
temple  of  Nike  Apteros  on  the  Acropolis  and 
in  the  publication  of  Die  Acropolis  von  Athefi 
.  .  .  der  Temple  der  Nike  Apteros  (1839, 
1  vol.  folio). 

Seubert,  Kunstler-lexicon. 

SCHINKEL,  KARL  FRIEDRICH  ;  archi- 
tect;  b.  March  13,  1781  ;  d.  Oct.  9,  1841. 

In  1797  he  entered  the  Academy  in  Berlin 
and  studied  under  David  and  Friedrich  Gilly 
(see  Gilly,  F.).  In  1820  he  was  appointed 
professor  in  the  Academy  at  Berlin  and  in  1839 
Oberlandbandirector.  He  visited  Italy,  in- 
cluding Istria  and  Sicily,  France  and  England. 
In  1834  he  made  a  design  for  a  royal  palace 
on  the  Acropolis  at  Athens  which,  fortunately, ' 
was  never  executed.  Among  the  most  impor- 
tant of  his  buildings  are  the  museum  in  Berlin 
(1824-1828),  the  Royal  Theatre  in  Berlin 
(1819-1821),  the  fine  Nicolai  Kirche  at  Pots- 
dam, the  Konigs-Wache  in  Berlin  (1818),  the 
Schloss-  Wache  in  Dresden,  the  fine  architectural 
school  in  Berlin,  the  Charlottenhjofsxid  Casino  at 
Potsdam,  etc.  Schinkel  was  much  interested 
in  the  construction  of  Protestant  churches  in 
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the  Crothic  style,  the  most  important  of  these 
being  the  Werder  Kirclie  in  Berlin.  He 
made  a  design  for  the  completion  of  the  cathe- 
dral of  Cologne,  which  was  never  executed. 

Wolzogen,  Schinkel  aU  architect^  Maler  nnd 
Kunstphiiosoph ;  Ziller,  Schinkel  {Knnstler- 
Monographien) ;  Kugler,  Schinkel  (in  Kleine 
Schriften);  Waagen,  Schinkel  (in  lOeine  Schrif- 
ten)\  Krfttflchell,  Schinkel^  in  Seinen  Verhaltniss 
zur  gothischen  Baukunst. 

SCHIiOSS.  In  German,  the  residence  of 
the  feudal  lord  of  the  soil,  a  term  correspond- 
ing closely  to  "  chateau,"  and  containing  the  sig- 
nificance of  the  two  English  words,  "  castle  "  and 
"  manor  house." 

SCHLUTUR,  ANDREAS;  sculptor  and 
architect;  b.  May  20,  1664  (in  Hamburg); 
d.  17U. 

After  the  death  of  his  father,  (jerhard  Schlii- 
ter,  a  sculptor,  Andreas  became  a  pupil  of  the 
sculptor  Sapovius  in  Danzig  (West  Prussia). 
Between  the  ages  of  twenty  and  thirty  he 
visited  Italy,  and  in  1691  entered  the  service  of 
Johann  III.  Sobieski,  King  of  Poland,  at  War- 
saw. Here  he  attracted  the  notice  of  Prince 
Friedrich  of  Prussia  (afterward  Elector  Fried- 
rich  III.  and  in  1700  King  Friedrich  I.),  who 
in  1694  made  him  court  sculptor  at  Berlin. 
After  1696  Schliiter  built  the  greater  part  of 
the  palace  of  Charlottenburg  in  Berlin.  In 
1697  he  made  the  model  of  the  equestrian 
statue  of  the  Elector  Friedrich  III.  in  Konigsberg. 
The  famous  equestrian  statue  in  Berlin  of  the 
Great  Elector  Friedrich  Wilhelm  was  begun 
by  Schliiter  about  1698  and  placed  in  position 
in  1705.  Schliiter  sui')erintended  the  sculp- 
tural decoration  of  the  Zenghaus  (Berlin),  and 
made  the  series  of  twenty-one  masks  of  dying 
warriors  in  the  inner  court  of  that  building. 
About  1699  he  was  made  architect  of  the  Schloss 
in  Berlin,  and  held  that  office  until  1 706,  when 
he  was  superseded  by  Eosander  (see  Eosander). 
In  1713  he  was  chief  architect  of  the  Russian 
court  and  die<l  the  next  year  in  Saint  Petersburg. 

Seubert,  KUnstler-lexikon ;  Adler,  Aus  An- 
dreas Schliiter^s  Leben;  Mosler,  Schliiter  in 
Sansovino  u.  s.  w.  ;  li.  Dohme,  Die  Masken  Ster- 
bender  Krieger, 

SCHBfllDT,  FREIDRICH  FREIHERR 
VON;  architect;  b.  Oct.  22,  1825;  d.  Jan. 
23,  1891  (in  Vienna). 

He  was  educated  at  the  Polytechnische 
Schule  in  Stuttgart  under  Mauch,  and  made  a 
special  study  of  stereotomy  and  stone  cutting. 
In  1843  he  was  employed  as  a  stone  cutter  on 
the  cathedral  of  Cologne.  In  1856  he  passed 
the  state  examination  in  architecture  in  Berlin. 
Schmidt  devoted  himself  especially  to  the 
Gothic  style  and  built  many  churches  in  Ger- 
many. In  1859  he  won  first  prize  in  the 
competition  for  the  Rathhmis  in  Berlin,  but 
did  not  carry  out  that  work.  He  was  made 
professor  of  architecture  at  the  Academy  of 
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Milan  in  1857,  and  began  the  restoration  of  the 
church  of  S.  Ambrogio  in  Milan,  which  was 
interrupted  by  the  war  of  1859.  In  this  year 
Schmidt  was  appointed  professor  at  the  Acad- 
emy in  Vienna,  and  in  1862  was  made  archi- 
tect of  the  cathedral  of  S.  Stephen  in  that  city, 
the  tower  of  which  church  he  finished  in  1864. 
He  designed  the  RaJthhaua  in  Vienna,  which 
was  finished  in  1883. 

Reichensperger,  Friedrich^  Freiherr  von 
Schmidt;  Farrow,  Recent  Developments  in 
Vienna;  Meyer,  Konversations-Lexicon. 

SCHOIiARSHIP  IN  ARCHXTECTURAI. 
TRAINING.     (See  Fellowship,  J3.) 

SCHOOL.  In  Architecture,  same  as  School- 
house,  A. 

8CHOOLHOXX8E.  A.  A  building  devised, 
or  appropriate  for  use  as  a  school. 

B.  The  dwelling  house  provided  for  the  use 
of  the  schoolmaster  or  schoolmistress,  generally 
attached  to  or  acyoining  a  school  (Great 
Britain). 

The  graded  class  system  in  the  schools  of  the 
United  States  has  been  developed  essentially 
from  that  of  the  Teutonic  countries  of  Europe, 
rather  than  from  the  school  systems  of  England 
and  France,  which,  while  varying  one  from  the 
other,  differ  radically  from  the  Teutonic  systems. 
While  in  Germany  and  Austria  there  are  no 
rooms,  as  in  the  United  States,  in  which  the 
whole  school,  or  several  classes  of  the  school, 
are  assembled  for  general  exercises,  and  for  en- 
tertainments of  various  kinds,  such  assembly 
halls,  used  for  the  same  purpose,  are  not  an  unu- 
sual feature  of  Swiss  schools.  In  Germany  and 
Austria  the  "  Aula  "  is  used  only  for  the  annual 
examinations.  So  far  as  the  disposition  of  the 
plan  is  concerned,  however,  these  examination 
halls  are  as  suggestive  as  if  their  use  were  the 
same  as  that  of  the  American  "Assembly  Halls." 
The  German  "  Aula  "  is  generally  given  a  rich 
monumental  treatment,  as  if  to  express  the  dig- 
nity of  the  state,  while,  as  a  rule,  the  "  Assem- 
bly Halls  "  in  the  United  States  have  had  little 
more  architectural  character  than  tiie  class 
rooms.  In  Switzerland,  the  assembly  halls  are 
primarily  provided  as  places  for  recreation,  and 
are  handsomely  finished. 

Since  in  Germany  and  Austria  there  are  no 
collective  exercises,  each  graded  class  remains  in 
the  class  room  assigned  to  it,  except  when  it 
passes  as  a  class  to  the  rooms  assigned  to  in- 
struction in  drawing,  music,  and  other  special 
studies,  or  when  the  class  goes,  either  in  a  body 
or  in  sections,  to  its  gymnastic  exercise  or  to  the 
shower  baths,  as  is  required  three  times  a  week 
of  every  pupil  in  Prussian  schools  of  the  lower 
grades. 

As  far  as  coeducation  of  the  sexes  affects  the 
planning  of  schools,  we  find  in  Switzerland  prac- 
tically the  same  conditions  as  in  the  United 
States;   but  in  Germany  and   Austria,  as   in 
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France,  no  coeducation  exists,  and  consequently 
the  plans  show  an  absolute,  and,  as  even  some 
educators  of  these  very  countries  maintain,  an 
undesirable,  division  of  the  sexes.  In  the  United 
States,  division  of  the  sexes  in  the  primary  and 
grammar  grades  is  mainly  confined  to  the  base- 
ment ;  and  in  many  cases  is  besides  only  an  im- 
aginary line  in  the  playground. 

In  Switzerland,  as  in  the  United  States,  and 
more  recently  in  England,  the  advantage  of 
providing  the  pupils  with  fresh  and  pure  air  ap- 
pears to  be  equally  well  appreciated,  and  this 
consideration  brings  into  school  construction 
features  rarely  found  in  Germany  and  Austria. 
For  the  past  twenty  years  in  Switzerland,  and 
the  past  fifteen  in  the  United  States,  the  best 
schools  have  been  planned  so  that  the  pupils' 
out-of-door  clothing  should  not  only  be  excluded 
from  the  class  rooms,  but  from  the  corridors. 
Special  enclosures  with  outside  light,  thoroughly 
wanned  and  specially  ventilated,  called  in  the 
United  States  "wardrobes,"  are  built  immedi- 
ately a(^oining  each  class  room. 

Until  but  recently  few  German  schools  have 
been  so  planned  that  especially  assigned  alcoves 
are  provided  off  the  corridors  in  which  the  out- 
of-door  clothing  can  be  hung;  previously  all 
wraps  were  hung  on  pegs  about  the  class  rooms. 
The  hanging  of  plothing  in  corridors  is  an  alle- 
viation, not  a  correction,  of  a  poor  condition ;  for, 
as  the  movement  of  air  is  naturally  from  the 
colder  corridors  to  the  warmer  class  rooms,  espe- 
cially where  warmed  fresh  air  is  artificially  sup- 
plied to  the  class  rooms,  the  foul  odours  from  the 
clothing  must  find  their  way  to  the  class  rooms. 

In  the  United  States,  hat  and  coat  hooks  are 
set  only  on  the  side  walls  of  the  wardrobes ; 
the  top  row  of  hooks  is  placed,  in  primary 
schools,  4  feet,  in  other  schools,  5  feet,  above 
the  floor.  The  minimum  hanging  space  is 
30  running  feet  for  a  class  of  fifty-six  pupils. 
Above  the  upper  row  of  hooks,  or  immedi- 
ately above  the  baseboard,  is  set  a  shelf  for 
overshoes,  etc. ;  and  umbrella  stands  are  pro- 
vided. The  width  of  these  enclosures  is  not 
less  than  4  feet ;  they  have  a  door  from  the 
corridor  and  one  from  the  class  room. 

Class  rooms  of  Europe  and  in  the  United 
States  are  usually  32  feet  in  length ;  those  of 
high  schools  in  the  latter  country  are  some- 
times even  8  feet  longer.  A  greater  length  than 
32  feet  makes  it  difficidt  for  the  teacher\s  voice 
to  reach  without  strain  the  pupils  in  the  last 
row  of  seats,  and  at  a  greater  distance  the  pu- 
pils' work  on  the  blackboards  at  the  end  of  the 
room  cannot  be  readily  seen  from  the  platform. 
On  the  Continent,  as  in  Gennany,  for  instance, 
32  feet  is  the  generally  adopted  length  of  a 
class  room,  although  30  feet  is  preferred  by 
most  of  the  European  authorities  on  school  con- 
struction. In  the  German  schools  analogous  to 
those  of  the  grammar  grades   in   the  United 
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States,  the  class  rooms  are  generally  32  feet 
long,  22  feet  wide,  and  13  feet  high,  and  accom- 
modate, upon  forms  seating  four  each,  fifty-six 
pupils,  giving  a  floor  area  of  12|^  square  feet 
and  an  air  enclosure  of  163  cubic  feet  for  each 
pupil.  In  the  schools  more  recently  built  in 
Prussia,  as  in  the  Gemindeschule,  No.  204,  of 
Berlin,  most  of  the  class  rooms  are  approxi- 
mately 32  feet  long,  20  feet  wide,  13  feet  high, 
and  accommodate  forty-six  pupils,  giving  a  floor 
area  of  14  square  feet  and  an  air  enclosure  of 
182  cubic  feet  for  each  pupil. 

The  grammar  class  rooms  built  within  recent 
years  in  Boston,  Massachusetts,  and  in  many 
other  cities  of  the  United  States,  are  32  feet 
long,  28  feet  wide,  13^  feet  high,  accommo- 
dating fifby-six  pupils,  seated  at  single  desks, 
giving  a  floor  area  of  16  square  feet  and  an  air 
enclosure  of  216  cubic  feet  for  each  pupil. 

While  the  areas  above  noted  are  much  in  ex- 
cess of  those  found  in  the  latest  and  best  Prus- 
sian schools,  they  fall  far  short  of  those  advised 
by  Dr.  Risley,  the  most  recent  medical  writer 
upon  this  subject,  who  advises  a  class  room  32 
feet  long,  24  feet  wide,  15  feet  high,  to  accom- 
modate forty-five  pupils  of  the  grammar  grade, 
seated  at  single  desks,  giving  a  floor  area  of  19 
square  feet,  and  an  air  enclosttre  of  250  cubic 
feet  for  each  pupil. 

The  seating  of  the  pupils  of  American  schools 
at  individual  desks,  which  elsewhere  obtains 
only  in  Switzerland,  and  there,  the  writer  under- 
stands, in  none  except  the  upper  grades,  is  not 
likely  to  be  discarded  in  America.  In  the  best 
practice  the  minimum  floor  area  and  the  mini- 
mum cubical  area  of  air  for  each  pupil,  16  square 
feet  and  216  cubic  feet  respectively,  should 
be  maintained,  and,  with  these  factors  deter- 
mined, the  question  of  the  satisfactory  light- 
ing of  the  class  rooms  remains  the  principal 
consideration. 

The  code  of  rules  established  by  the  French 
government  for  the  construction  of  schools  fixes 
the  minimum  allowed  height  of  a  class  room  at 
13  feet,  and  where  the  light  comes  from  one  side 
only,  requires  that  the  minimum  height  of  the 
room  shall  be  two  thirds  of  its  width,  measured 
from  the  inner  wall  to  the  face  of  the  outer  wall 
of  the  building.  In  a  brick  school  fitted  with 
double  sash,  a  class  room  lighted  from  one  side 
only,  32  feet  long,  28  feet  wide,  accommodating 
fifty-six  grammar  school  pupils,  would  require  a 
height  of  19  feet;  a  room  of  the  same  length, 
24^^  feet  wide,  woidd  accommodate  forty-eight 
pupils,  and  would  require  a  height  of  1 7  feet ; 
a  room  of  the  same  length,  21  feet  wide,  would 
accommodate  forty  pupils  and  would  require  a 
height  of  14  feet.  It  will  be  seen  that  this 
French  rule  requires  a  greater  height  of  ceil- 
ing than  that  recommended  by  Dr.  Risley,  i.e. 
15  feet  in  heiglit  for  a  room  32  feet  long, 
24   feet  wide,  accommodating    forty-five    pu- 
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pils.  It  is  probable  that  in  the  clear  atmos- 
phere of  the  United  States  a  room  would 
have  on  the  average  throughout  the  year  much 
better  lighting  than  would  a  room  of  like  di- 
mensions in  any  part  of  the  north  of  the  Conti- 
nent of  Europe,  or  in  England.  Even  rooms 
28  feet  wide  are  fairly  well  lighted  by  the  four 
windows  on  one  side  of  a  room  but  13^  feet 
high.  It  is  probable,  therefore,  that  if  the 
class  rooms  in  the  American  grammar  schools 
were  given  a  width  of  24  J  feet,  they  would  be 
well  lighted  if  given  a  height  of  13^  feet. 
Providing,  of  course,  that  adequate  lighting  can 
be  given  by  other  means,  extreme  height  of  sto- 
ries and  hence  of  stairways  should  be  avoided  ; 
but  it  is  possible  that  the  standard  of  14  feet  3 
inches,  adopted  in  the  more  recently  built 
schools  in  the  city  of  New  York,  may  be  that 
finally  adopted  in  the  grammar  schools  of  the 
United  States,  especially  in  those  of  several  sto- 
ries in  height.  With  this  ceiling  height,  econ- 
omy of  space  can  be  gained  by  placing  two  tiers 
of  toilet  rooms  in  the  height  of  a  full  story.  In 
the  United  States,  with  ceiling  height  noted 
above,  class  rooms  with  windows  on  one  side 
only,  and  28  feet  wide,  would  probably  be  found 
not  to  be  ill  lighted ;  but  American  architects 
should  not  be  content  with  the  lighting  which 
can  be  given  a  room  lighted  from  one  side 
only,  28  feet  wide,  with  13  feet  of  ceiling  height, 
which  are  the  customary  dimensions  of  grammar 
grade  class  rooms  in  the  United  States,  the  ceil- 
ings in  the  primary  grades  being  1  foot  lower. 

The  dimensions  given  the  best  American  class 
rooms  for  the  grammar  grade  assure  ample  light 
only  for  the  corner  rooms,  where,  disregarding 
theoretical  objections,  a  good  diffusion  of  light 
can  be  gained  by  taking  it  from  the  backs  as 
well  as  from  the  left-hand  sides  of  the  pupils. 
The  inside  rooms,  even  in  most  of  the  best  de- 
signed schoolrooms  of  the  United  States,  are 
planned  to  accommodate  the  same  number  of 
pupils  as  the  comer  rooms,  under  conditions  of 
lighting  which  are  approved  by  no  authority  on 
the  subject.  Dr.  Cohn  says,  "  There  never  can 
be  too  much  light  in  a  schoolroom,"  and  he  has 
in  this  opinion  the  support  of  all  who  have 
given  practical  consideration  to  the  lighting  of 
schoolhouses. 

In  writing  exercises  it  is  advantageous  to  have 
most,  if  not  all,  of  the  light  from  one  side  only, 
and  that  on  the  left  of  the  pupil,  but  otherwise 
the  quantity  of  the  light  and  not  the  direction 
from  whence  the  light  comes  is  the  important 
•consideration.  It  is,  therefore,  better  with  cor- 
ner class  rooms  28  feet  wide  to  ^ave  four  win- 
dows in  the  long  wall,  and  at  least  two,  if  not 
three,  in  the  other  outside  wall.  A  window  di- 
rectly opposite  the  teacher's  desk  is  objection- 
able, and  hence,  as  is  often  done  in  France,  and 
sometimes  in  the  United  States,  the  portion  of 
the  wall  directly  opposite   the  teacher's  desk 
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should  be  blank,  and  the  windows  on  either  side 
of  this  space  should  be  placed  as  near  the  comers 
of  the  room  as  the  construction  makes  possible, 
or  as  may  be  advisable  for  the  external  appear- 
ance of  the  building.  In  the  schools  of  the 
Continent,  the  class  rooms  are  seldom  more  than 
22  feet  wide,  and  the  regulations  generally  pro- 
vide the  lighting  of  class  rooms  from  one  side 
only ;  but  this  regulation  is  respected  in  the  ma- 
jority of,  but  not  in  all,  cases. 

From  the  foregoing  it  would  appear  that,  as 
far  as  the  lighting  of  the  comer  rooms  of  Ameri- 
can schools  is  concemed,  they  might  retain  their 
present  large  dimensions;  but  that,  if  their 
height  is  not  increased  to  14  or  15  feet,  they 
should  have,  in  the  rooms  which  have  light  from 
one  side  only,  not  more  than  24^  feet  of  width, 
and  in  such  rooms  forty-eight  instead  of  fifty-six 
pupils  should  be  accommodated.  Class  rooms 
in  primary  schools,  if  given  a  ceiling  height  of  13 
feet,  should  be  32  feet  long  by  22  feet  wide,  and 
thus  furnish  accommodations  for  fifty-four  in- 
stead of  fifty-six  pupils. 

In  Germany  light  from  the  north  is  permitted 
at  the  backs  of  the  pupils ;  in  France  additional 
windows  are  permitted  in  the  wall  opposite 
that  through  which  the  main  light  comes,  but 
light  is  shut  off  from  these  windows  when  the 
room  is  occupied.  The  common-sense  view  of 
the  lighting  question  appears  to  be  that  all 
possible  light  should  be  gained  for  'a  class  room, 
providing  that,  if  from  a  side  of  the  building 
exp6sed  to  the  sun,  the  major  part  of  the  light 
comes  from  the  left-hand  side  of  the  pupils,  and 
that  none  comes  in  their  faces,  and  that  on  a 
side  of  the  building  exposed  to  the  sun  there 
should  be  no  windows  directly  opposite  the 
teacher's  desk.  The  conditions  seldom  exist 
which  permit  the  constmction  of  a  school  with 
the  orientation  which  its  designer  womd  give 
if  the  choice  of  location  were  to  be  made  by 
him. 

There  is  by  no  means  a  unanimous  opinion 
in  regard  to  the  best  method  of  placing  such 
buildings  so  that  they  may  have  the  most  ad- 
vantageous exposure  to  the  sun.  Most  authori- 
ties agi'ee  that  the  eastern  exposure  is  that 
most  desirable  for  class  rooms,  but  others  whose 
opinions  are  also  authoritative  maintain  that 
the  northem  light  is  preferable  for  these  rooms, 
providing  the  windows  are  fumished  with 
double  sash,  and  that  the  rooms  are  thoroughly 
warmed  and  ventilated.  Probably  most  would 
agree  that  greater  advantages  would  be  gained 
in  a  building  whose  main  fa<^e  had  a  south- 
eastem  exposure,  by  which  the  sun  could  shine 
on  three  faces  of  the  building  for  the  greatest 
part  of  the  year.  There  is  substantial  agree- 
ment that,  on  the  whole,  a  westerly  is  less 
desirable  than  a  northerly  exposure,  providing 
the  building  is  well  heated  and  ventilated.  An 
easterly  exposure  is  the  best  for  class  rooms ; 
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the  question  of  the  relative  merits  of  the  north- 
erly and  southerly  exposui'e  for  class  rooms  may 
be  left  to  be  decided,  as  the  advantages  of  a 
steady,  clear,  northern  light,  or  that  of  the 
healthful  and  cheerful  light  from  the  south,  may 
be  given  the  greater  importance. 

In  the  United  States  class  room  windows  are, 
in  the  best  practice,  made  4  feet  wide  between 
jambs;  the  window  stools  are  usually  set  3 
feet  above  the  floor.  Sometimes  in  that  coun- 
try, and  generally  in  Germany,  the  window 
stoob  are  set  at  a  height  of  about  4  feet  to 
prevent  the  pupils  from  looking  out  of  tlie  win- 
dows, and  to  that  end  the  lower  sash  of  some 
latest  German  schools  are  glazed  with  ribbed 
glass ;  on  the  other  hand,  in  some  of  the  Swiss 
cantons  the  stools  are  set  2^  feet  high,  with  the 
object  of  making  it  easy  for  the  pupils  to  look 
out-of-doors. 

In  all  well-designed  schoolhouses  the  top  of 
the  windows  is  placed  as  near  the  ceiling  as  the 
finish  will  admit.  Transom  bars  should  not  be 
permitted,  both  because  such  features  cut  off 
too  much  valuable  light,  and  because  opening 
of  windows  by  the  teacher  is  thereby  facilitated. 
In  a  well-designed  and  properly  regulated  warm- 
ing and  ventilating  system  the  introduction  of 
outside  tiir  by  such  means  is  unnecessary,  and  it 
is  detrimental  to  the  working  of  a  good  system. 
Windows  evenly  distributed  in  the  class  room 
walls  give  a  better  difiusion  of  light  than  that 
given  by  groups  of  mullioned  windows  of  equal 
glass  area.  Where  arched  windows  are  used, 
their  height,  and  consequently  the  height  of  the 
room,  should  be  increased  that  the  glass  area 
may  equal  that  of  the  square-headed  windows 
of  height  proportionate  to  height  and  width  of 
such  a  room.  Double  runs  of  sash  are  desirable 
to  aid  in  economizing  fuel,  to  check  draughts 
from  the  windows,  and  to  help  shut  out  dust 
and  noise.  Under  normal  conditions  of  site, 
the  basement  windows  should  have  a  minimum 
height  between  masonry  jambs  of  4  feet,  and 
preferably  4J^  feet.  The  basement  windows 
should  be  stepped  down  with  the  grade  to  give 
greater  height  of  window  wherever  feasible. 

In  the  United  States  a  movable  platform 
5  or  6  feet  by  10  feet  is  provided  for  the  teacher, 
for  whom  also  a  wardrobe  1  foot  4  inches  in 
depth,  and  a  bookcase  10  to  12  inches  in  depth, 
is  built,  if  possible,  flush  with  the  wall,  and 
placed  as  convenient  as  is  possible  to  the  plat- 
form. 

Black  slate  is  the  best  material  for  black- 
boards. In  the  United  States  the  blackboards 
are  usually  4^  feet  high,  and  are  set  upon  all 
available  wall  surface  of  class  and  recitation 
rooms,  in  primary  schools  2  feet  4  inches,  and 
in  other  schools  3  feet  above  the  floor,  with  a 
chalk  receiver  2}  inches  wide. 

Sheathed  dadoes  are  often  found  to  be  infected 
with  vermin  ;  those  of  "  gauged  mortar,"  with 
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wooden  chair  rail,  and  plain  ogee  hospital  base- 
boards run  out  of  3-inch  plank  have  been 
found  cleanly  and  serviceable.  Concaved  angles 
of  plastered  walls  and  of  walls  and  ceilings 
facilitate  the  cleaning  of  the  building.  Inacces- 
sible dust  ledges  should  be  avoided.  As  little 
wood  finish  as  possible  should  be  used,  and  to 
that  end  Keene's  cement  for  door  and  window 
trims  is  advisable.  In  short,  it  is  as  fully  im- 
portant to  take  precautions  against  dust  lodg- 
ment and  the  use  of  absorbent  surfaces  in  a 
schoolhouse  as  it  is  in  a  hospital. 

Rift  Georgia  or  Florida  pine  or  maple  are 
held  in  the  United  States  to  be  the  best  upper 
flooring  for  schools. 

Doors  should  open  towanl  corridors,  and 
should  have  a  glass  panel  set  with  bottom  4 
feet  above  floor,  and  transom  lights  over. 

A  picture  moulding  should  be  set  on  the 
walls  of  all  class  rooms,  recitation  rooms,  and 
assembly  halls. 

Light  shades  of  blue-gray  or  green-gray  are 
required  for  the  wall  painting  of  class  rooms 
by  some  German  authorities,  and  these  are 
probably  the  best  colours  for  the  purpose.  Plas- 
tered walls  should  be  painted  in  oil  to  the  top 
of  the  blackboards ;  above  this  height  the  walls 
and  ceilings  may  be  tinted  with  water  colour, 
with  ceilings  a  very  light  buff*  or  ivory-white 
water  colour  tint.  Corridors  should  have  walls 
painted  in  oil  colour  5^  feet  high. 

In  the  United  States  a  master's  ofiSce  is 
requisite  for  large  schools,  and  private  rooms, 
with  toilet  rooms  ai^oining,  for  teachers  of  both 
sexes,  should  be  provided  in  all  schools. 

It  is  held  by  some  authorities  that  no  toilet 
rooms  should  be  placed  in  the  basement,  but 
that  all  plumbing  should  be  in  a  separate,  well- 
warmed  building.  The  writer  is  not  alone  in 
his  opinion  that  there  is  no  need  of  thus 
increasing  the  cost  of  schoolhouse  construction, 
providing  a  strong  and  certain  ventilation  to  an 
ample  aspirating  shaft  through  the  plumbing 
fixtures  themselves  is  provided.  The  toilet 
rooms,  when  placed  in  the  basement,  should 
immediately  ac^oin  the  playrooms  for  each  sex, 
and  should  always  be  shut  off  therefrom  by  fly 
doors  with  spring  butts.  Where  space  permits, 
the  basement  may  well  be  used  for  gymnasiums 
and  for  rooms  for  manual  training  and  cooking 
schools.  In  the  German  schools  portions  of  the 
basement  are  used  for  bathing  rooms,  provided 
with  shower  baths  only,  each  scholar  being 
required  to  take  such  a  bath  three  times  a 
week.  In  a  very  large  school,  if  the  size  of  the 
lot  permits,  t^e  boiler  and  coal  room  may  be 
well  assigned  to  a  separate  building  adjoining 
the  school.  In  schools  of  moderate  size,  such 
an  arrangement  has  not  suflUcient  advantage  to 
warrant  the  increased  cost  of  construction. 

Except  for  boiler  and  coal  rooms,  where  brick 
pavement  laid  on  edge  should  be  used,  and  for 
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rooms  used  for  gymnasiums  or  for  school  pur- 
poses, there  is  no  better  flooring  for  basements 
than  the  best  brands  of  asphalt,  |  inch  thick, 
laid  on  a  concrete  bed.  Wooden  floors  in  the 
busement  should  be  without  air  space,  laid  on 
screeds  beiided  in  concrete,  with  waterproof 
paper  between  the  upper  and  lower  floors.  If 
the  site  is  damp,  as,  for  instance,  on  "made 
land"  in  Boston,  a  coat  of  hot  asphalt,  or,  at 
least,  of  tar  concrete,  may  well  be  laid  on  the 
concrete  before  laying  the  screeds. 

In  European  schools  living  apartments  are 
provided  for  the  janitor  in  the  large  schools, 
and  in  many  cases,  and  even  quite  generally  in 
the  smallest  rural  schools,  like  provision  is  made 
for  the  master.  There  is  no  advantage  apparent 
in  assigning  space  in  a  school  building  for  the 
master's  housekeeping ;  he  can  rent  his  habita- 
tion elsewhere  for  much  less  than  the  sum 
which  should  be  deducted  irom  his  salary  to 
compensate  the  city  or  town  for  the  interest  on 
the  expenditure  on  the  portion  of  the  school 
building  he  would  occupy. 

In  addition  to  the  main  entrance,  there  should 
be  outside  separate  entrances  to  the  basement 
for  each  sex,  and  there  should  not  be  less  than 
two  exits  from  the  flrst  floor,  and  not  less  than 
two  staircases  from  the  top  to  the  first  floor  of 
every  school  building. 

A  sheltered  porch,  or,  better,  a  vestibule  of 
ample  dimensions,  should  be  provided,  in  which 
early  comers  may  find  shelter,  without  being 
given  admission  to  the  building  proper.  In 
Switzerland  such  vestibules  are  required  for  all 
schools.  In  the  United  States,  basement  en- 
trances are  sometimes  arranged  so  that  the  pupils 
may  have  access  to  the  playroom  and  toilet 
rooms  before  the  hour  at  which  the  school  exer- 
cises begin.  All  entrance  doors  should  open 
outward  to  guard  against  disaster  in  case  of 
fire  or  panic.  Outer  vestibule  doors  should  be 
hung  with  double  action  swing  butts.  Ten 
feet  is  the  minimum  width  for  a  school  coni- 
dor;  12  feet  is  preferable.  Corridors  should  be 
given  all  the  light  which  the  conditions  of  the 
plan  and  of  the  economical  construction  of  the 
bounding  walls  permit.  The  basement  should 
be  shut  off  by  tinned  doors  fitted  with  spring 
butts  or  doorchecks ;  the  staircases  also  might 
be  well  shut  off  on  each  floor  by  like  protection 
from  fire. 

Staircases  should  preferably  be  of  masonry, 
or  metal  construction  throughout;  but,  if  the 
cost  of  the  building  must  be  kept  within  strict 
limits,  and  staircases  of  wooden  construction 
are  used,  they  should  be  thoroughly  fire-stopped 
with  brick  or  with  terra-cotta  blocks;  as  the 
minimum  precaution  against  fire  danger,  the 
soffit  should  be  wire-lathed. 

The  treads  of  iron  stairs  should  be  covered 
with  rubber  mats,  or,  better,  with  combined 
steel  and  lead  treads,  not  less  than  5^  inches 
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wide,  set  into  a  rebate  cast  in  the  metal  tread. 
In  primary  schools  the  height  of  risers  should 
be  6  inches,  and  in  other  schools  not  more  than 
7^  inches.  Posts  and  balusters  should  be  of 
the  plainest  and  most  readily  cleaned  design. 
Hand  rails  of  2^-inch  iron  piping  have  proved 
serviceable  and  of  sufficiently  good  appearance. 
Hand  rails  on  the  walls,  except  at  platforms, 
are  requisite.  Some  authorities  hold  that  school 
staircases  should  not  be  wider  than  3^  feet,  so 
that  only  two  files  of  pupils,  each  provided  with 
a  hand  rail,  can  pass,  and  so  that  the  possible 
crowding  between  the  files,  in  case  of  panic, 
should  be  prevented.  The  excellent  discipline 
of  American  school  children,  which  has  been 
proved  by  alarms  of  fire,  justifies,  however,  the 
retention  of  the  more  comfortable  width  of  5 
feet,  which  has  generally  been  adopted  in  the 
schools  of  the  United  States.  There  appears 
to  be  no  advantage  in  a  greater  width  than  this. 
There  should  not  be  more  than  fifteen  and  not 
less  than  three  risers  between  landings,  and 
landings  should  not  be  less  than  4  feet  be- 
tween steps. 

When  structural  steel  is  low  in  cost,  it  would 
not  appear  to  be  extravagant  to  advise  that  the 
first  floor  of  all  schools  of  more  than  one  story 
in  height  should  be  built  of  incombustible  ma- 
terials; not  even  the  narrowest  appropriation 
justifies  the  construction  of  such  a  building 
without  a  wire-lathed  basement  ceiling.  How 
much  further  "fireproof"  construction  should 
be  carried  is  a  matter  of  judgment  in  each  case. 
The  main  danger  from  fire  in  a  schoolhouse  is 
not  from  outside,  but  from  the  inside,  and  that 
danger  again  is  practically  confined  to  the  base- 
ment. If  the  basement  ceiling  is  properly  pro- 
tected, the  staircases  thereto  shut  off  by  fire 
doors,  and  if  the  plastering  of  the  walls  is  di- 
rectly on  the  brickwork,  and  with  the  partitions, 
if  not  solid,  as  is  preferable  for  the  exclusion  of 
vermin  as  well  as  for  fire  protection,  at  all  exits 
properly  fire-stopped,  there  is  little  danger  from 
fire  to  the  inmates  of  the  school.  The  danger 
from  panic  makes  it  advisable  that  schools  of 
over  three  stories  in  height  should  have  their 
floors  constructed  of  incombustible  materials,  as 
the  knowledge  of  such  precaution  increases  the 
confidence  of  the  inmat^. 

Twenty  years  ago  the  warming  and  ventilat- 
ing system  used  in  the  Swiss  schools  was  in  ad- 
vance of  anything  to  be  found  in  any  other 
country.  The  writer  does  not  know  whether 
Switzerland  has  retained  the  same  relative  supe- 
riority in  this  respect ;  but  it  is  probable  that 
the  scientific  warming  and  ventilating  of  school- 
houses  has,  with  the  use  of  the  plenum  fan  in 
ventilation,  been  more  perfected  in  the  United 
States  than  elsewhere.  Experience  shows  that 
in  the  United  States  a  school  building  is  best 
warmed  by  direct  radiation,  without  reliance 
I  upon  an  increased  temperature  from  the  air  de- 
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livered  by  the  fan,  and  that  this  machine  should 
be  employed  for  the  sole  purpose  of  supplying 
an  adequate  amount  of  fresh  air  warmed  to  70° 
Fahrenheit.  This  method  of  warming  and  of 
supplying  fresh  air  is  advisable,  except  perhaps 
in  schools  of  six  or  less  rooms,  and  even  in  such 
cases  a  plenum  fan  run  by  a  gas  engine  may  be 
advantageously  used. 

With  such  a  system  of  warming  and  ventilat- 
ing, the  direction  and  velocity  of  the  wind  can- 
not, from  time  to  time,  affect  the  evenness  of 
result  which  is  the  paramount  condition  of  suc- 
cess in  a  warming  and  ventilating  system. 
With  a  system  of  warming  and  ventilating  by 
"  indirect  radiation  "  a  uniform  certainty  of  re- 
sult cannot  always  be  attained,  and  with  such  a 
system,  the  first  cost  of  which  is  less  than  in 
the  "  direct  heat "  and  **  fan  "  air  supply  system, 
the  consumption  of  fuel  to  give  a  satisfactory 
result  is  greater  under  even  conditions. 

In  Gemintleschule  No.  204,  Berlin,  the  sum- 
mer and  winter  vent  outlets  in  a  class  room  ac- 
commodating forty-six  pupils  have  an  area  of  .35 
metres  square,  i.e.,  about  1.72  square  feet. 
This  building  is  warmed  by  direct  radiation, 
there  is  no  special  supply  of  warmed  fresh  air 
for  each  room ;  such  fresh  air  as  is  supplied  to 
the  inmates  must  come  from  cracks  in  the  win- 
dows or  from  the  corridors  in  which  are  hung 
the  pupils'  clothing.  In  a  well- warmed  and 
well-ventilated  American  class  room  which  ac- 
commodates fifty-six  pupils,  the  air  inlets  and 
outlets  are  i^  square  feet  for  the  lower  rooms, 
ranging  up  to  6  square  feet  in  the  third  story. 
Where  the  plenum  fan  is  used  for  supplying 
warm  fresh  air,  the  air  outlets  remain  as  above, 
but  the  air  inlets  are  reduced  in  area  25  per 
cent  to  30  per  cent.  Air  outlets  should  be 
arranged  on  inner  walls  wherever  found  most 
convenient. 

The  upper  of  the  two  air  outlets  is  provided 
with  a  register  which  is  opened  in  the  summer 
only,  and  is  set  as  close  to  the  ceiling  as  possi- 
ble, while  the  lower  outlet  is  fitted  with  a  regis- 
ter face  and  is  set  as  close  to  the  floor  as  the 
baseboard  will  permit.  Air  iidets  are  set  with 
bottom  of  register  face  not  less  than  7  feet 
above  the  floor;  8  feet  is  a  preferable  height 
for  these  openings. 

The  construction  of  the  Latin  and  English 
High  School  building  in  Boston,  Massachusetts, 
begun  in  1877,  marks  an  important  period  in 
the  school  architecture  of  the  United  States,  as  it 
was  the  first  application  in  that  country  of  sound 
principles  of  planning  adapted  to  the  needs  of 
graded  schools.  The  construction  of  this  build- 
ing was  not,  however,  beneficial  in  so  far  as  it 
affected  the  system  of  instruction  or  the  plan 
of  the  high  school,  at  least  as  those  needs  had 
been  up  to  that  time  understood  in  that  country. 
The  plan  of  this  Boston  school  was  avowedly 
based  upon  that  of  the  Akademishe  Ghymnor 
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aium  at  Vienna.  This  type  of  plan  meets  well, 
in  the  principal  features,  the  necessities  of 
American  schools  of  the  primary  and  grammar 
grades,  but  its  adoption  for  a  high  school  tended 
to  divert  the  natural  development  of  the  aca- 
demic schools  of  the  United  States,  whose  tra- 
ditional systems  were  based  upon  that  of  Eng- 
land ;  pupils  of  several  classes  being  congregated 
in  large  schoolrooms,  wherein  certain  recitations 
are  heard,  while  other  pupils  are  busy  with  their 
studies,  or  pass  from  this  large  room  to  other 
rooms  for  recitation  in  sf)ecial  subjects.  This 
was  a  system  which  permitted  somewhat  of  the 
freedom  of  a  collegiate  institution,  and  it  would 
appear  to  develop  the  self-reliance  and  broaden 
the  experience  of  the  pupil. 

The  adoption  of  the  gymnasium  type  for  the 
Boston  high  school,  from  the  mere  copying  of 
its  features  of  plan  in  new  high  school  build- 
ings, appears  to  have  changed  this  system  of 
academic  constniction,  with  the  result  that  the 
American  high  school  in  most  cases  exhibits 
to-day  in  plan  and  arrangement  an  elaborate 
development  of  the  graded  grammar  school. 
We  generally  find  in  high  schools  "  wardrobes  " 
adjoining  each  class  room,  a  feature  derived 
from  the  necessities  of  discipline  for  pupils  of 
the  primary  and  grammar  grades,  and  not  in 
harmony  with  the  freer  spirit  which  had  been 
characteristic  of  the  academic  schools. 

In  the  Cambridge  High  Sciiool,  built  about 
1887,  the  building  which,  above  all  others,  most 
affected  for  good  the  architectural  design  of 
American  schools,  is  a  marked  example  of  the 
efibct  of  the  above-mentioned  Boston  school 
upon  the  American  high  school  type.  This 
Cambridge  school  has  no  feature  of  its  plan 
which  differs  from  that  of  an  American  grammar 
school  of  the  highest  type  of  to-day,  except  that 
the  class  rooms  of  the  former  school  are  28  by 
40  feet,  instead  of  being,  as  in  grammar  schools, 
28  by  32  feet. 

Neither  has  the  Brookline  High  School,  be- 
gun in  1894,  or  the  Springfield  High  School  of 
about  the  same  date,  or  the  Cambridge  Latin 
School,  begun  about  1897,  any  feature  espe- 
cially characteristic  of  an  academic  school,  and 
all  could  as  well  be  used  for  a  large  graded 
grammar  school,  except  for  the  greater  length 
of  class  rooms,  as  for  the  purpose  for  which 
they  were  designed.  It  need  not  be  said  that 
the  responsibility  for  this  condition  rests  entirely 
with  the  several  school  boards,  and  not  upon  the 
architects  of  the  several  buildings.  There  has 
lately  appeared  in  the  United  States  a  tendency 
in  high  schools  to  revert  to  the  former  academic 
type.  Rooms  for  the  pupils'  out-of-door  cloth- 
ing, fitted  with  individual  lockers,  are  being 
provided  wherever  found  convenient,  in  place 
of  the  wardrobes  immediately  adjoining  each 
schoolroom.  There  is  again  a  tendency  to  as- 
sign large  schoolrooms  for  the  accommodation 
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of  at  least  two  classes,  instead  of  placing  each 
graded  class  in  a  separate  room. 

In  the  Mechanic  Arts  High  School  of  Boston 
the  writer  believes  the  first  tendency  was  shown, 
in  the  eastern  United  States  at  least,  to  differ- 
entiate the  high  from  the  grammar  school  type. 
This  tendency  does  not  appear  in  the  introduc- 
tion of  hand  training  as  complementary  to  the 
usual  mental  training,  but  in  the  building  of 
large  **  locker  rooms  "  in  place  of  "  wardrobes," 
and  that  of  schoolrooms  seating  seventy  or  more 
pupils  of  two  or  more  grades  instead  of  class 
rooms  for  a  more  or  less  number  of  pupils  of 
the  same  grade.  This  school  was  begun  in 
1893.  In  1894  the  Brighton  High  School  was 
begun,  and  the  feature  of  locker  rooms,  derived 
directly  from  the  Mechanic  Arts  School,  was 
introduced,  but  the  class  rooms  were  designed 
only  for  single  graded  classes.  In  1898  the 
South  Boston  High  School  was  begun,  which 
has  also  the  locker  room  method,  and  provides 
also  four  "  double  class  rooms." 

It  thus  seems  probable  that  the  American 
high  schools  will  gradually  become  again  differ- 
entiated from  the  graded  grammar  schools,  and 
that  the  American  high  school  systems  will 
again  follow  the  academic  methods  from  which 
they  appear  to  have  been  turned,  mainly  by  the 
enthusiastic  admiration  of  a  single  superinten- 
dent of  schools  for  Teutonic  school  methods 
and  school  plans. 

In  the  United  States  the  institutions  for  the 
special  training  of  teachers  are  calle<l  Normal 
Schools.  These  schools  are  modelled  essentially 
upon  the  early  system  of  the  high  schools  of 
that  country, —  the  academic  system.  The  stu- 
dents of  the  several  classes  have  their  desks  in 
a  large  general  room,  and  pass  thence  for  recita- 
tions to  special  class  rooms  for  laboratory  prac- 
tice, or  to  lectures.  For  practice  in  the  art  of 
teaching,  "model  departments,"  composed  of 
class  rooms  for  pupils  in  the  kindergarten,  pri- 
mary, and  grammar  grades,  are  either  placed  in 
the  same  or  an  adjacent  building,  or  in  con- 
veniently located  public  schools  of  the  city  or 
town. 

While  manual  training  in  its  restricted  sense 
has  been  much  less  widely  introduced  in  the 
United  States  than  it  has  in  England  and  on 
the  Continent  of  Europe,  the  most  important 
and  most  characteristic  development  of  the 
American  school  system  is  the  "  Manual  Train- 
ing" or  "Mechanic  Arts"  schools.  In  these 
schools  manual  skill  is  not  taught  for  its  own 
sake ;  the  object  is  to  encourage  intellectual 
activity  through  the  knowledge  of  materials,  of 
natural  forces,  and  of  the  use  of  tools  as  well 
as  through  books.  Manual  training  is  but  one, 
and  that  not  the  most  important,  part  of  the 
instruction  which  is  given  in  American  schools 
of  t))is  class. 

Machinery  for  wood  and  metal  working,  car- 
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pentei*s'  benches,  forge  shops,  and,  in  some  cases, 
moulding  and  modelling  rooms  are  provided,  but 
there  are  also  draughting  rooms,  laboratories, 
recitation  rooms,  and  schoolrooms ;  these  latter 
rooms  are  not  all  arranged  for  a  single  graded 
class,  but  for  pupils  of  different  grades  of  ad- 
vancement, thus,  as  noted  above,  reverting  in  a 
measure  to  the  academic  system  of  high  school 
instruction,  which  the  people  of  the  Uniteti 
States  inherited  with  their  English  traditions, 
and  which  is  essentially  the  system  which  pre- 
'  vails  to-day  in  all  grades  of  English  schools. 
—  Edmund  M.  Wheelwright. 

SCHOOL  OF  ARCHITECTXXRE.  In 
modern  times,  an  institution  for  the  professional 
training  of  architects.  (See  Architect,  The,  in 
England;  France;  Italy.)  This  article  is  de- 
voted to  the  £col€  dea  Beaux  Arts,  which  is  the 
principal  institution  in  France  for  art^  educa- 
tion, occupying  the  buildings  of  the  Ecole  on 
the  Quai  Mcdaquais  and  the  Rue  BonapaHe 
in  Paris.  These  buildings  are  principally  the 
work  of  the  architect  Duban  and  his  successor 
Coquart,  and  occupy  the  site  of  the  former 
Musie  des  Petits  Arvgustina.  In  1884  the 
Hdlel  de  Chimay  was  acquired  and  added  to 
the  school. 

The  school  is  divided  into  three  sections, 
those  of  painting,  sculpture,  and  architecture. 
The  present  article  is  confined  to  the  last- 
named  of  these. 

The  origin  of  the  School  of  Fine  Arts  is 
coincident  with  the  foundation,  under  Mazarin, 
of  the  Acad^mie  de  Peinture  et  de  Scidpture 
in  1648,  and  of  the  Acadimie  d' Architecture 
under  Colbert  in  1671.  Instruction  in  archi- 
tecture was  given  by  the  members  of  the  latter 
until  the  abolition  of  all  the  academies  during 
the  Revolution.  After  the  foundation  of  the 
Acadimie  dea  Beaux  Arta  (as  a  section  of  the 
Inatitut  de  France)  in  1803,  instruction  was 
given  by  the  academicians ;  and  it  was  not  till 
1819  that  regular  courses  in  architecture  were 
established  in  the  school. 

The  regulations  of  1819  have  been  repeatedly 
modified  since  then.  The  most  important  change 
perhaps  has  been  the  institution  of  the  official, 
or  school,  ateliers,  in  1863,  a  movement  which 
met  at  the  time  with  much  opposition.  The 
school  is  placed  under  the  direction  of  the  Min- 
ister of  Fine  Arts.  Its  immediate  administra- 
tion is  now  in  the  hands  of  a  director,  appointed 
by  the  minister.  This  position  has  been  held 
since  1878  by  the  sculptor  Paul  Dubois. 

The  organization  of  the  school  is  strictly  that 
of  a  university ;  that  is,  it  prescribes  the  work 
to  be  done  in  its  various  courses,  provides  lec- 
tures and  instruction  in  these,  institutes  and 
judges  competitions  in  design,  drawing,  and 
modelling,  conducts  all  examinations,  and  gives 
all  awards.  It  does  not,  however,  compel  at- 
tendance on  its  courses,  or  any  but  a  minimum 
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of  participation  in  its  competitions  or  examina- 
tions. It  is  sufficient,  during  a  year,  to  render 
two  competitive  designs,  or  to  attend  two  ex- 
aminations in  the  sciences ;  or  to  render  one 
design  and  attend  one  examination,  for  a  stu- 
dent's name  to  remain  on  the  roll.  At  thirty 
the  limit  of  age  is  reached,  and  he  is  dropped. 
Accordingly  there  is  no  fixed  number  of  years 
for  the  course,  and  the  Bemooste  Haupt  of  the 
German  universities  is  a  familiar  figure. 

To  enter  the  school  the  student  passes  ex- 
aminations in  elementary  design,  drawing  from 
the  cast,  modelling,  arithmetic,  algebra,  ele- 
mentary and  descriptive  geometry,  and  history. 
Of  late  years  the  great  number  of  applicants 
has  induced  the  administration  to  increase 
gradually  the  difficulty  of  these  entrance  ex- 
aminations. 

The  courses  of  the  school  are  gratuitous,  and 
foreigners  are  admitted  on  the  same  footing 
as  Frenchmen.  Recently,  however,  so  many 
foreigners  have  presented  themselves  that  the 
number  admitted  has  been  limited  to  a  certain 
percentage  of  the  entering  class. 

While  the  intent  of  this  article  is  to  speak 
principally  of  the  study  of  design  as  pursued  by 
the  students  of  the  school,  it  is  necessary  to 
speak  briefly  of  the  course  in  general.  The 
standing  of  the  student  depends  on  the  num- 
ber of  "  valeurs  "  which  he  obtains.  A  certain 
number  of  points  is  attached  to  each  recom- 
pense given  either  in  design  or  in  examination. 
The  student  on  entering  the  school  becomes  a 
member  of  the  second  class.  He  is  obliged 
to  obtain  a  certain  number  of  these  valeurs 
before  admission  to  the  first  class.  There  are 
at  present  six  in  architectural  design,  one  in 
archaeology,  two  in  drawing  from  the  cast  or 
the  figure,  one  in  modelling,  one  each  in  de- 
scriptive geometry,  stereotomy,  perspective,  and 
mathematics,  and  two  in  construction. 

The  time  requisite  for  this  work  varies  very 
much  in  different  cases ;  except  where  the  pre- 
vious preparation  has  been  exceptionally  thor- 
ough, between  two  and  three  years  is  the 
average. 

In  the  first  class  the  student's  time  is  mostly 
given  to  the  study  of  design,  with  some  archse- 
ology,  modelling,  and  drawing  from  the  figure. 
When  five  ^* valeurs*'  in  this  class  have  been 
obtained,  and  under  certain  other  conditions, 
he  may  obtain  the  "  Certificat  (T Etudes  de 
VEcoler 

The  highest  honour  given  is  the  ^^  Diplomd 
d* Architected  To  be  eligible  for  this  the  stu- 
dent must  have  obtained  in  the  first  class  at 
least  ten  valeurs  in  architecture,  one  in  draw- 
ing from  the  figure,  and  one  in  modelling.  He 
must  also  have  passed  at  least  one  year  in 
superintending  the  construction  of  a  building 
under  a  government  architect. 

The  examination  for  the  diploma  itself  com- 
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prehends  the  complete  working  drawings  and 
specifications  of  a  projected  building,  the  sub- 
ject of  which  the  student  may  select,  subject 
to  approval ;  and  a  searching  examination  on 
the  different  parts  of  this  project,  on  the  ele- 
ments of  physics  and  chemistry  as  applied  to 
construction,  on  the  history  of  architecture  and 
the  law  relating  to  building. 

Of  the  total  number  admitted  to  the  school, 
less  than  half  enter  the  first  class,  and  a  small 
minority  receive  the  diploma.  From  1819  to 
1893  the  total  number  of  students  was  about 
4000;  of  students  of  the  first  class  about 
1500,  and  of  diplom^  somewhat  over  300. 

The  number  of  foreign  students  at  the  school 
has  been  very  considerable,  Switzerland  and  the 
United  Stat^  furnishing  the  greatest  number. 

The  honours  and  awards  of  the  school  are,  in 
general,  open  to  Frenchmen  and  foreigners  alike, 
as  are  also  the  special  prizes,  of  which  there  are 
about  twenty-five.  The  exception  to  this  is  the 
Grand  Prix  de  Rome,  which  is,  however,  not 
properly  a  school  prize,  although  awarded  by  the 
school.  This  greatest  honour  of  the  French  ar- 
chitectural student  is  open  to  all  Frenchmen 
between  the  ages  of  fifteen  and  thirty,  whether 
members  of  the  school  or  not,  and  is  given  to 
the  victor  in  a  competition  in  design  only  —  the 
project  of  a  monumental  building.  Founded 
(for  the  architects)  in  1720,  it  entitles  its  win- 
ner to  a  stay  of  three  years  in  Rome  at  the  ex- 
pense of  the  goveniment,  and  the  certainty  of  a 
position  as  government  architect  thereafter. 

It  has  already  been  said  that  the  organization 
of  the  school  was  that  of  a  university.  Until 
the  institution  of  the  three  school  ateliers  in 
1863,  there  was  no  actual  designing  done  within 
its  walls,  every  student  being  necessarily  the 
pupil  of  some  outside  instructor.  At  present, 
the  pupil  of  one  of  the  three  school  instructors 
is  absolutely  on  the  same  footing  with  those  be- 
longing to  the  outside  ateliers,  of  which  there 
are  now  about  a  dozen.  Each  atelier  has  its 
instructor  —  pairon.  These  patrons  are  prac- 
tising architects,  of  recognized  standing,  who 
give  up  a  portion  of  their  time  to  this  work. 
The  atelier  is  thus  the  important  unit  of  this 
federal  system ;  its  members  are  animated  by 
the  strongest  espnt  du  corps,  are  bound  by  the 
strong  bond  of  custom  to  help  each  other  in 
their  work,  and  are  united  in  loyalty  to  the 
ideas  of  the  patron.  The  triumphs  are  tri- 
umphs of  the  atelier,  which  cast  a  lustre  on  all 
its  members. 

There  are  six  architectural  competitions  (pro- 
jets)  a  year  in  each  class.  On  the  appointed 
morning  the  students  of  each  class  meet  in  the 
court  of  the  school,  answer  to  their  names,  are 
handed  a  programme  prepared  by  the  Professor 
of  Theory,  and  are  then  imprisoned  in  stalls 
(loges)  for  twelve  hours,  or  as  much  less  as 
they  please.     During  this  time  each  one  makes 
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a  sketch  on  a  small  scale  of  the  proposed  build- 
ing, without  access  to  books  or  advice.  This 
sketch  is  handed  in  and  numbered,  the  student 
himself  keeping  the  tracing.  The  next  day  he 
presents  this  at  his  atelier,  where  it  is  subjected 
to  a  severe  criticism  on  the  part  of  the  patron. 
The  rendered  design  must  agree  in  all  essentials 
with  this  sketch ;  if  it  is  too  unpromising  on 
examination,  the  student  is  counselled  to  drop 
it  and  take  up  other  work.  More  often  he  is 
adviseil  as  to  its  possibilities  of  development, 
referred  to  examples,  and  encouraged  to  make 
what  he  can  out  of  it. 

This  system  has  been  found  successful  in 
many  respects.  It  insures  a  certain  individu- 
ality in  the  work,  and  prevents  the  possibilities 
of  blind  copies.  It  confines  the  work  of  the 
student  also  within  certain  fixed  limits,  —  those 
of  a  certain  conformity  to  his  sketch,  — avoid- 
ing the  successive  trial  of  one  general  scheme 
after  another.  And  these  artificial  limitations 
imposed  by  the  school  take  the  place  of  real 
limitations  which  occur  in  architectural  prac- 
tice—  those  of  cost,  special  conditions,  or  the 
idiosyncrasies  of  the  client. 

The  usual  time  given  for  each  projet  is  two 
months.  Of  this  time  from  one  to  two  weeks 
only  are  given  to  making  the  actual  drawings, 
the  remainder  being  taken  up  with  the  study 
of  the  problem.  The  French  methods  of  study 
have  been  so  generally  imitated  in  other  schools, 
especially  in  those  of  the  United  States,  that  it 
is  hardly  necessary  to  describe  them.  Nowhere 
is  tracing  paper  held  in  more  honour  :  beginning 
with  the  smallest  scale,  a  great  number  of  suc- 
cessive studies  are  made,  and  roughly  rendered 
before  the  final  drawings  are  touched.  These 
studies  are  made  with  the  advice  and  criticism, 
not  only  of  the  patron,  but  (especially  in  the 
case  of  the  less  advanced  students)  of  the  better 
men  of  the  atelier;  and  there  are  often  warm 
informal  discussions  in  which  all  take  part. 
The  aid  of  the  elder  men  is  given  as  a  matter 
of  course,  and  when  the  final  drawings  are 
made,  all  hands  turn  to  and  help.  The  younger 
men,  especially,  pay  for  the  advice  they  have 
received  by  working  for  their  elders ;  and  many 
a  one  in  his  turn  has  had  a  difficult  bit  of  ren- 
dering helped  out  by  more  skilled  hands  than 
his  own. 

The  study  of  the  plan  is  especially  insisted 
on,  and  in  the  awards  great  weight  is  always 
laid  upon  it.  It  is,  too,  an  article  of  faith, 
that  while  the  handsome  plan  is  not  necessarily 
good,  the  good  plan  will  generally  be  handsome. 
Accordingly,  much  study  is  given  to  the  pre- 
sentation of  the  plans,  so  that  they  may  be 
easily  read,  and  that  the  results  of  so  much 
study  may  be  at  once  apparent. 

It  is  held  that  as  the  actual  studies  of  the 
architect  must  be  largely  in  elevation,  the  fin- 
ished drawings  should  be  so  presented,  and  that 
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an  important  part  of  architectural  education 
consists  in  the  ability  to  translate  these  ele- 
vations into  their  solid  forms.  It  is  only  ex- 
ceptionally that  perspectives  are  required  in 
the  rendering  of  a  projet,  although  in  the  ate- 
liers partial  perspectives,  as  aids  to  study,  are 
often  made.  The  conventional  shadows  are 
always  used,  both  in  studies  and  finished  draw- 
ings, and  their  correct  projection  is  always 
demanded. 

The  completed  drawings  of  any  given  projet 
are  delivered  at  the  school  at  the  appointed 
time,  and  exhibited.  The  awards  are  given  by 
a  jury  consisting  of  the  eight  architects,  mem- 
bers of  the  Institut,  twelve  other  permanent 
members,  and  nine  who  are  renewed  from  year 
to  year.  Finally,  the  Professor  of  Theory  de- 
livers a  lecture  on  the  problem,  often  contain- 
ing criticisms  of  the  premiated  designs. 

These  exhibitions  are  occasions  of  the  great- 
est interest  to  the  students  who  have  taken 
part,  and  they  are  fundamentally  different  to 
those  in  other  schools.  For  here  are  gathered 
together,  not  simply  the  individual  efforts  of 
students,  all  working  under  one  influence,  and 
seeking  the  solution  of  a  given  problem,  but  those 
of  some  fifteen  different  architectural  schools, 
eager  rivals,  representing  different  ideas,  and  all 
prepared  to  criticise  the  successes  and  failures 
of  the  other  ateliers,  and  to  profit  by  them. 
The  awards,  too,  have  a  special  value  and  in- 
terest, because  they  are  given  by  an  indepen- 
dent body,  in  which  the  palrons  are  in  a 
minority. 

It  cannot  be  too  strongly  insisted  upon,  that 
in  the  atelier  system  lies  the  essence  of  the 
School  of  Fine  Arts,  and  that  to  it  is  due,  in 
large  measure,  its  success,  and  the  enthusiasm 
felt  for  its  teaching  by  so  many  of  its  old  stu- 
dents. The  atelier,  as  has  been  said,  really 
antedates  the  school,  which  accepted  them  as 
it  found  them ;  and  to  change  this  ^feature 
would  be  to  change  the  entire  character  of  the 
school.  The  opposition  to  the  establishment 
of  the  school  ateliers  in  1863  only  ceased  when 
it  was  firmly  established  that  these  were  to 
have  no  precedence  or  advantage  over  the 
others,  and  that  there  was  no  intention  on 
the  part  of  the  administration  to  place  archi- 
tectural education  in  a  few  official  hands.  It  is 
significant  that  the  student  signs  himself  "  Pu- 
pil of  M. and  of  the  School  of  Fine  Aits." 

It  may  be  added  to  this  sketch,  necessarily 
incomplete,  of  the  training  of  the  school,  that  it 
is  common  for  the  student,  during  a  portion  of 
the  time  that  he  spends  at  it,  to  devote  some 
time  to  work  in  an  architect's  office,  not  in- 
frequently in  that  of  the  patron. 

The  roll  of  the  pupils  of  the  school  includes 
the  names  of  nearly  all  the  prominent  French 
architects  of  the  last  seventy-five  years,  and  not 
a  few  well-known  names  of  foreigners.     This 
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roll,  with  other  informatioD,  js  coutained  in 
Les  Architectes  El^ves  de  VEcole  des  Beaux 
ArtSf  by  David  de  Penanrun,  Roux-et-Dclaire, 
(Paris,  1895),  to  which  the  writer  acknowl- 
edges his  indebtedness.  —  Walter  Cook. 

SCHUIiZ,  FRANZ;  architect;  b.  1838; 
d.  Oct.  22,  1870. 

Educated  at  the  Academy  of  Vienna  under 
Friedrich  von  Schmidt  (see  Schmidt,  F.  von), 
he  devoted  himself  to  the  study  of  mediaeval  art. 
He  published  Pi'ofanbauten  des  Mittelaltera 
in  Rom  und  umgegend;  Die  Baudenkmdler 
auf  Majorca. 

Seubert,  Kunstler-lexikon, 


LUDWIO        Ml- 

;  sculptor;  b.  Aug.  26,  1802;  d. 
Nov.  28,  1848. 

His  father,  Franz  Schwanthaler,  came  to 
Munich,  Bavaria,  in  1785,  and  was  made  court 
sculptor.  Ludwig  was  educated  at  the  Munich 
Academy.  In  1826  he  won  a  travelling  stipend, 
and  visited  Italy,  where  he  attracted  the  atten- 
tion of  Thorwaldsen.  In  1 834  he  was  appointed 
professor  at  the  Academy  in  Munich.  Among 
his  most  important  works  are  the  decoration  of 
the  Glyptothek,  Munich ;  the  pediment  group 
on  the  Walhalla  near  Regensburg  (Ratisbon) 
representing  the  Hermann  Schlacht,  the  decora- 
tion of  the  Propylaea  in  Munich ;  the  Mozart 
monument  in  Salzburg,  Austria ;  the  Goethe 
monument  in  Frankfort ;  the  colossal  statue  of 
Bavaria  in  Munich,  and  other  works. 

Kaczynski,  VArt  Moderne  en  AUemagne. 

SCIALBO.     Same  as  Intonaro. 

SCISSOR  BEAM.  The  tie  of  the  Scissor 
Beam  Truss  (which  see  under  Truss). 

BCE:eLIi,  friedrich  LUDWIO;  land- 
scape gJirdener ;  b.  Sept.  13,  1750;  d.  1820. 

Studied  landscape  gardening  in  Paris,  and 
in  1773  went  to  England  and  worked  under 
the  influence  of  Brown  and  Chambers  (see 
Chambers).  .  Returning  to  Grermany,  he  laid  out 
many  parks  and  gardens,  and  in  1804  was  made 
Hofgartenintendant  at  Munich,  Bavaria.  He 
laid  out  the  park  at  Nymphenburg  and  the 
English  garden  in  Munich  under  the  direction 
of  Count  Rumford  (see  Thomson,  B.). 

Seubert,  Kunatler-lezikon, 

BCOINBON  ARCH.  An  arch  carrying  a 
part  only  of  the  thickness  of  a  wall,  as  behind 
a  window  frame ;  or  one  of  slight  reveal  forming 
a  flat  niche  or  recessed  panel. 

SCONCE  (I.).  A.  Any  constmction  which 
gives  shelter  by  screen  or  roof,  as  a  shed  or  cov- 
ered stall.    (Compare  Booth ;  Cabin ;  Cot ;  Hut.) 

B.  A  seat  in  an  open  cliimney  place 
(Scotch). 

SCONCE  (II.).  A  candlestick  or  group  of 
branches,  each  forming  a  candlestick,  springing 
from  an  apphque,  so  that  the  whole  shall  seem 
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to  project  from  the  wall  upon  which  the  ap- 
plique is  hung. 

BCONCHEON.  The  part  of  the  side  of  an 
aperture  from  the  back  of  the  exterior  reveal 
to  the  inside  face  of  the  wall,  usually  forming  in 
the  masonry  a  rebate  or  internal  angle  in  which 
the  woo<len  frame  is  set.  (Compare  Scoinson 
Arch.) 

SCOP  AS ;  sculptor  and  architect. 

Scopas  was  bom  in  the  Island  of  Paros  in  the 
iEgean  Sea.  In  352  b.c.  he  assisted  in  the 
sculptural  decoration  of  the  mausoleum  of  Hali- 
carnassos.  He  built  and  decorated  also  the 
temple  of  Athena  Alea  at  Tegea,  which  replaced 
the  old  sanctuary  destroyed  in  395  B.C.  Some 
of  the  sculpture  of  the  pediments  of  this  build- 
ing was  discovered  in  the  excavations  made  in 
1879.  A  passage  in  Pliny,  which  has  been 
doubted,  indicates  that  he  w^as  employed  in  the 
decoration  of  the  columns  of  the  Artemision  at 
Ephesus.  A  famous  statue  by  Scopas  was  a 
Bacchante  in  the  great  theatre  at  Athens.  The 
temple  of  Apollo  on  the  Palatine  in  Rome,  con- 
tained an  Apollo  Citharoedos  by  Scopas,  which 
is  probably  represented  by  a  statue  in  the 
Vatican. 

Urlich,  Skopas,  Lehen  vnd  Werke ;  Collignon, 
Histoire  de  la  Sculpture  Grerque ;  Furtwftngler, 
Meisterwerke  (translated  as  Masterpieces  of  Greek 
Sculpture). 

BCORINO.     Same  as  Scratching. 

SCOTCH  CROWN.  The  peculiar  termina- 
tion of  the  tower  of  S.  Giles's  church  at  Edin- 
burgh, consisting  of  eight  pinnacles,  from  each  of 
which  a  sloping  bar  carried  on  a  half  arch  and 
resembling  a  flying  buttress  rises,  the  whole 
eight  meeting  in  the  middle  and  supporting  a 
central  pinnacle.  The  term  is  applied  to  other 
terminations  of  towers  in  which  only  four  sloping 
bars  occur;  and  this  form  is  not  peculiar  to 
Scotland.  It  occurs  in  S.  Dunstan  s  in  East 
London,  and  elsewhere. 

SCOTCHING.     Same  as  Scutching. 

SCOTIA.  A  hollow  moulding;  especially, 
such  a  moulding  used  in  the  base  of  a  column 
in  Greco-Roman  architecture  and  its  imitations 
(called  also  Trochilus).  (See  Attic  Base,  under 
Base.) 

SCOTLAND,  ARCHITECTURE  OF.  That 
of  the  modern  kingdom,  united  with  England  in 
1707.  This  may  be  considered  as  a  provincial 
schiwl  or  branch  of  English  architecture.  At 
times  it  has  shown  wide  departures  from  the 
contemporary  phases  of  the  English  type,  both 
in  spirit  and  detail ;  but  these  departures  hardly 
constitute  a  distinct  style.  Ditfcrences  as  great 
separate  the  Gothic  schools  of  the  Ile-de-France 
and  Brittany,  or  of  North  and  South  Germany. 
The  long-continued  political  independence  of 
Scotland  ojjerated  less  eftectively  than  one  wo\dd 
imagine;  Scotland  acknowledged  the  ecclesiasti- 
cal primacy  of  Canterbury  and  York,  and  Scotch 
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SCOTLAND 
architecture  hss  in  general  been  more  English 
than  it  has  been  anything  else.  But  it  has  been 
English  with  a  Uilference :  more  ruggetl  and 
pictureaque,  less  consistent,  less  elegunt ;  and, 
owing  to  scantiness  of  reiwurces  as  much  aa  to 
any  other  cause,  deficient  in  grandeur  uiid  rich- 
ness. Scotland  hoa  always  been  less  wealthy 
than  England,  and  is,  therefore,  not  only  less 
rich  in  civic  and  scholastic  buildings  of  iupor 
tance,  but  less  opiileut  and  sumptuous  in  the 
extent  and  adornment  of  its  religious  and  do- 
mestic edifices.  Frequent  invasions  by  the 
English,  especially  under  Edward  I.,  Edward 
II.,  and  Richard  II.,  resulting  in  a  terrible  de- 


SCOTLAND 
are  a  few  round  towers  resembling  those  of 

Ireland,  in  one  case  —  at  Egilsey  ou  Orkney  — 
forming  an  integral  part  of  the  church  edifice 
(Abernethy,  865  a.d.  ;  Brechin,  1000  ;  Egilsey 
cir.  1100).  The  square  towers  of  Rcstennet 
priory  and  of  S.  Regutus  ("S.  Rules")  at  Suint 
Andrews  mark  the  transition  to  the  Nonnanized 
style  of  the  twelfth  century. 

Tlie  reign  of  David  I.,  who  ascended  the 
throne  in  11 24,  was  marked  by  an  extraordinuiy 
activity  in  the  founding  and  enlargement  of 
monasteries ;  an  activity  which  continued 
through  a  large  part  of  the  century,  and  was 
stimulated  on  the  architectural  side  by  Norman 
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struction  both  of  castles  and  of  monasteries  n 
their  churcliea,  covered  Scotland  with  ru; 
many  of  which  are  now  preserved  for  their  | 
turesqueness  and  their  historic  associations. 

Previous  to  the  Norman  conquest  tlie  larger 
churches  were  generally  of  wood,  the  cunveiits 
mere  assemblages  of  nide  cells.  While  there 
are  many  ruins  of  stone  churches  of  the  seventh- 
eleventh  centuries,  tbey  are  too  small  and  rough 
to  merit  the  name  of  architectural  works  (S. 
Ronan's  chapel ;  Teampull  Beannnchadii ;  Eilean 
Mor ;  y.  (Jarmaig ;  chapels  in  the  Orkneys). 
The  raonaaticiara  of  the=e  centuries  was  purely 
Celtic,  and  long  resisted  all  effort  to  aasimilate 
it  to  Roman  systems  and  i<leaa.  More  impor- 
tant as  the  chief  monuments  uf  this  Celtic  period 
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influences  from  the  south.  Parish  churches 
were  still  insignificant,  but  the  conventual 
churches  were  often  of  imposing  size,  with 
vaultol  side  aisles  and  ma.s3ive  square  towem 
having  either  flat  or  "saddleback  "  roofs.  Most 
of  thene  churches  are  in  ruina,  but  the  finest  of 
them  all,  S.  Magnus's  cathclral  at  Kirkwall  on 
Orkney,  is  in  perfect  preservation.  It  is.  how- 
ever, a  purely  Norwegian  work  of  cir.  1137,  a 
fine  example  of  the  Northern  Norman  style, 
vaulted  throughout.  Dunfermline  Ahliey  (1125, 
nave  only  extent),  with  itn  massive  western 
towers  ;  Kelso  Abbey  in  Linlithgowshire,  built 
at  the  end  of  the  twelfth  centurj-,  with  a  cnici- 
form  plan,  a  long  choir,  and  a  tower  over  the 
crossing ;  and  Jedburgh,  near  Kelso,  a  complete 
ii-2 


SCOTLAND 
design  with  vaulted  ables,  transepts,  wooden- 
roofed  imve  and  choir,  preebytery,  anil  central 
tower,  —  are  the  most  important  purely  Scotch 
churclies  of  thia  period,  severe  aud  masfiive  ex- 
ternally, witli  sparing  ornament,  but  vigorous 
and  cousistent  in  design.  As  compared  with 
English  churcbes  the  Sc<itL-li  examples  are  smaller 
und  simpler ;  the  clioir,  often  longer  than  the 
nave,  bais  usually  no  side  aisles ;  the  details  are 
less  rich,  the  composition  more  massive.  Some- 
times, however,  the  aiale  vault  riba  and  the 
arch  mouldings  are  richly  r^ned,  and  wall  ar- 
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cades  of  interlacing  arches  are 
(Dalmeny  church,  Linlithgowshire;  Leuchars, 
nenr  Saint  Andrews,  etc.)-  In  the  Transition, 
which  followe<l  a  little  later  than  in  England, 
many  Norman  elements  were  persistently  re- 
tained, and  round  arches  arc  not  uncommon  even 
in  Early  Pointed  work  (Coldingliani  priory — 
ruins  partly  embodied  in  modem  parish  church  ; 
Dryburgh  Abbey,  Berwickshire;  and  many 
others ;  the  conventual  buildings  at  Dryburgh 
are  less  niinous  thnn  the  church  itself,  which 
dates  from  1 230).  To  the  Early  Point«l  period 
belong  a  number  of  fine  churches,  partly  or 
wholly  mineil.  Of  S,  Andrew's  cathedral.  Fife- 
shire '(1160-1275,  ruined  1J59)  the  west  aud 
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east  ends  and  part  of  the  south  side  are  alone 
extant.  Arbroath  Abbey  in  Forfarshire  (U 76- 
1233)  is  in  much  the  same  condition.  Both 
show  a  large  admixture  of  Norman  detiiils. 
Holyrood  Abbey  church  near  Edinburgh,  one  of 
the  most  elegant  and  important  examples  of  tlie 
style,  built  in  the  first  half  of  the  thirteenth 
century,  and  of  which  only  the  ruined  nave  has 
survived  the  vandalism  of  the  sixteenth  century, 
also  displays  Norman  interlacing  arcades  in  cer- 
tain parts-  Dunblane  cathedral,  Perthshire, 
was  the  first  important  church  to  be  completely 
built  in  the  Pointed  style.  Its  one-aisled  choir 
with  its  flanking  lady  chapel  is  still  perfect  and 
in  use.  It  is  not  surpassed  by  any  Gothic 
church  in  Scotland  except  Melrose  Abbey  and 
S.  Mungo's  cathedral  at  Glasgow,  which  is 
slightly  later  in  date,  with  a  centnil  tower  of 
the  fifteenth  tentufy.  This  cathedral,  commonly 
called  Glasgow  cathedral,  is  a  complete  Gothic 
design  330  feet  long  with  three  aisles  in  both 
nave  and  choir,  but  no  transepts ;  and  with  a 
fine  sacristy  and  an  especially  beautiful  lower 
church  (usually  miscalled  the  crypt)  below  the 
choir  (I233-I258).  The  ribbeti  vaulting  of 
this  lower  church  is  remarkably  fine,  and  equal 
to  anything  of  the  kind  aud  period  in  Great 
Britain.  The  nave  and  choir  of  the  cathedral 
have  wooden  ceilings ;  the  aisles  are  vaulted. 
Elgin  cathedral  (Morayshire),  an  almost  equally 
fine  church  with  a  beautiful  octagonal  chapter 
house,  is  now  completely  nn'ned,  and  Uttle  is 
left  of  Brechin  cathedral  but  its  Celtic  tower, 
west  front,  nave  arches,  and  fragments  of  the 
choir.  Pluscnrden  priory  is  also  a  notable  ruin 
of  a  fine  church - 

It  is  to  the  rebuilding  of  churches  ruined  in 
the  Border  Wars  that  we  are  chiefly  indebted 
for  examples  of  the  Decorateil  or  Middle  Pointed 
style  of  the  fourteenth  and  early  fifteenth  cen- 
turies- The  most  conspicuous  and  beautiful 
example  of  the  style  is  the  ruined  abbey  of  lilel- 
rose.  No  trace  remains  of  its  monastic  build- 
ings, some  of  which  were  no  doubt  vefy  ancient. 
The  church,  whose  ruins  are  of  exceptional 
beauty,  was  erected  by  order  of  Robert  Bruce, 
after  his  death  in  1329;  ravaged  by  Richard 
II.  in  13H5,  and  finally  nuned  in  1544;  the 
present  ruins  date  chiefly  from  the  reconstruction 
alter  1 385.  It  has  three  aisles,  with  a  southern 
row  of  chapels,  transepts,  and  a  short  choir. 
The  traceries  of  the  east  window  and  south  aisles 
and  transeple,  the  rich  buttress  pinnacles,  niches, 
and  canopies,  the  elaborate  vaulting  of  choir  and 
nave  (the  latter  replaced  in  1618  by  an  ugly 
pointed  barrel  vault)  and  the  elegant  details  of 
almost  all  its  parts,  give  this  church  a  place 
among  the  most  beautiful  in  Great  Britain.  Its 
style  is  nearer  to  that  of  English  late  Decorated 
churches  than  is  that  ol'  any  other  Scotch  edifice 
of  the  jieriiHl.  Although  its  chief  mason,  Mor- 
row, was  bom  in  Paris,  he  appears  to  have  lieen 
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Kelso  Abbey  ;   the  upper  flfntfe  gives  the  view  on  the  left  are  thntie  of  the  soath  wall  nf  the  choir, 

from  the  northeast,  the  short  northern  nmi  of  the  The  lower  figure  shows  what  remains  of  Ilie  west 

transept  ending  in  a  mall  witli  the  roinplete  gable  front  of  the  short  nave,  the  wpnteni  wall  of  the 

on  the  r<Kht.     The  other  high  wall  is  the  sonlhern  tower  rUing  nbi>ve  it,  an<l  the  bouiIi  transept  on  the 

nail  of  the  tower  xeen  from  within,  and  the  arches  right. 
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of  Scotch  blood,  and  there  is  little  or  nothing  to 
suggest  French  deaigii  in  the  building.  Very 
diliereiit  in  character  is  the  contemporary  church 
of  S.  Giles.  Eilinburgh  (1387  ;  enlarged  in  the 
fifteenth  century),  ahiioBt  Doric  in  its  severity 
of  detail.  Its  massive  central  tower  was  in 
1 500  adorned  with  the  famous  "  Scotch  Crown  " 
(wliich  see).  This  very  elegant  feature  is 
peculiar  to  Scotrh  architecture  (King's  College, 
Aberdeen ;  S.  Nicholas,  Newcastle,  probably  by 
Scotch  builders ;  others  formerly  at  Linlithgow 
and  Haddington).  The  most  complete  example 
of  the  style  is  S.  Michael's  at  Linlithgow,  a  late 
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Scotland.  The  fifteenth  century  seems  to  have 
brought  to  Scotland,  not  only  a  decline  in  taste, 
but  a  decline  in  craftsmanship  as  well.  In  the 
art  of  vaulting,  this  retrogression  is  especially 
notable,  us  shown  by  the  reversion  to  plain 
round  or  pointed  barrel  vaulting,  even  for  the 
middle  aisle.  So  emphatic  was  the  aversion  to 
groins  that  the  transept  vaults  were  stopped 
against  solid  gable  walls  in  the  planes  of  the 
nave  clearstory  walls,  in  order  to  avoid  the 
groined  intersection  with  the  nave  vault.  Most 
of  the  churches  of  this  period  are  parish  churches 
and  relatively  uninteresting.     The  cathedrals  of 


Decorated  church  perfectly  preserved  and  in  use  ; 
it  shows  something  of  the  same  contrast  of 
severe  and  almost  rude  masses  with  bits  of  highly 
ornate  detail  as  S.  Giles,  The  ruins  of  New 
or  Sweetheart  Abbey  and  of  Liucluden  College 
may  also  be  mentioned. 

With  the  close  of  the  fourteenth  century  the 
Decorated  style  passed  into  the  Peipendicular, 
but  in  the  monuments  of  this  later  style  there 
was,  with  one  or  two  exceptions,  none  of  that 
elaboration  of  Rne  detail  which  characterized 
the  corresponding  English  style.  The  huge 
windows  filled  with  Perpendicular  tracery,  the 
rich  traceried  panelling,  and  the  elegant  fan 
vaulting  of  England  have  no  counterpart  in 
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Paisley  (mostly  1445-1459),  Dunkeld  (nave, 
1406-1464  ;  choir  mostly  modem),  and  Abei^ 
deen  (S.  Machar,  nave  only  extant,  1422-1440) 
were  the  largest  churches  of  this  period.  The 
first  two  have  the  characteristic  Scotch  plan, 
with  three-aisled  nave,  short  transepts,  and  long 
choir  without  side  aisles;  Paisley  is  the  most 
elegant  in  details,  S.  Machar  the  most  rugged 
and  simple  of  the  three.  At  Perth  the  church 
of  S.  John  is  a  large  and  welt'preserved  church, 
but  uninteresting  in  design.  Far  richer  than 
any  of  these  is  the  incomplete  but  perfectly  pre- 
served collegiate  church  of  Koslyn  near  Edin- 
burgh, built  in  1446.  The  choir,  which  with 
the  sacristy  was  the  only  portion  erected,  is  60 
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feet  long)  with  side  aisles  and  a  double  aisle 
across  the  east  end.  The  whole  is  barrel  vaulted, 
the  aisle  bays  having  transverse  vaults  sprung 
from  straight-arched  transvei-se  lintels,  an  inar- 
tistic and  very  un-Gothic  arrangement,  only 
tolerable  in  a  small  edifice.  The  interior, 
though  profusely  carved,  hardly  merits  the 
praise  it  commonly  receives;  the  execution  is 
somewhat  coarse,  and  hardly  supports  the  alle- 
gation oflen  made  that  the  builders  were  Span- 
ish or  French. 

Of  the  civil  and  domestic  architecture  of  the 
Celtic  period  and  twelfth  and  thirteenth  centuries 
there  are  no  remains,  and  the  history  of  Scotch 
military  architecture  begins  only  with  the  Nor- 
man period.  Even  the  most  important  castles 
of  this  period,  such  as  Dunstaffnage,  Both  well, 
Yester,  Carlaverock,  etc.,  were  of  the  simplest 
character  —  mere  heavily  walled  enclosures  with 
angle  turrets  and  a  keep.  It  was  not  until  the 
fourteenth  century  that  notable  advances  were 
made  in  castle  building.  The  majority  of  the 
Scotch  castles  were  small  but  massive  and  com- 
pact strongholds  —  a  keep  or  tower,  or  a  simple 
L-shaped  edifice.  In  the  fourteenth  century 
there  took  place  a  general  enlargement  of  these 
into  castles  with  courtyards,  and  many  new 
castles  were  built  (Balvaird,  Roslyn,  Ruthven, 
Edinburgh,  Linlithgow,  Dirleton,  Tantallon,  and 
Stirling).  Of  these  Stirling  is  the  finest,  with 
its  parliament  hall,  and  Linlithgow,  long  the 
favourite  royal  residence,  comes  next  in  archi- 
tectural interest ;  but  they  are  hanlly  compa- 
rable with  the  magnificent  contemporary  castles 
of  England  and  France.  In  the  sixteenth  cen- 
tury castle  building  took  on  a  more  artistic  and 
domestic  character,  in  which  the  idea  of  the 
fortress,  no  longer  impregnable  against  artillery, 
gradually  disappeared,  a  change  which  became 
complete  in  the  seventeenth  century.  Until  the 
time  of  Charles  I.,  however,  and  even  later, 
many  mediaeval  features  were  retained;  such 
were  the  round  comer  turrets  corbelled  out  at 
the  top  to  a  square  plan,  stepped  gables,  circular 
stair  towers  in  the  angle  of  two  wings,  and  a 
general  severity  of  mass  and  detail.  Fyvie 
castle,  in  Aberdeenshire,  begun  in  1400  but 
much  altered  in  later  centuries;  Glamis  castle 
(mostly  1578-1615),  and  Thirlstane  castle 
(middle  of  seventeenth  century)  are  interest- 
ing examples  of  this  treatment.  Meanwhile 
the  fashions  of  the  Renaissance  were  making 
their,  way  in  Scotland,  coming  in  from  England, 
and  gradually  replacing  the  corbelled  parapets 
and  stepped  gables  of  the  Scotch  castles  with 
the  pilasters,  pediments,  round  arches,  and  cor- 
nices of  the  Anglicized  classic  style,  and,  above 
all,  introducing  a  new  element  of  regularity  and 
symmetry  into  the  plans.  But  the  formal  classi- 
cism of  Inigo  Jones,  and  later  of  Christopher 
Wren,  found  little,  favour  in  Scotland,  and  even 
in  the  later  castles  there  is  a  picturesqueness 
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wanting  in  the  English  examples.  Dmmlanrig 
castle  in  Dumfriesshire  well  illustrates  the  style. 
Its  chief  later  monuments  are  Holy  rood  palace 
(begun  1528  by  James  IV.,  extended  by  James 
v.,  burned  1650,  finally  rebuilt  by  Charles  II., 
1671);  Heriot's  hospital,  RJinburgh  (1628- 
1659),  a  quadrangular  structure  with  centi-al 
court,  very  eflective  in  the  massing  of  its  bays, 
pavilions,  and  chimneys,  and  adorned  with  cor- 
belled parapets,  angle  turrets,  Gothic  details  as- 
sociated with  Elizabethan  "strap>work,"  and  a 
very  rococo  portal;  and  the  now  demolished 
Glasgow  College,  a  rambling  pile  in  much  the 
same  style,  but  less  successfully  handled.  These 
buildings  are  less  interesting  internally  than  ex- 
ternally, and  generally  inferior  to  the  great  Eng- 
lish residences  and  colleges  in  grandeur  and 
elegance  of  interior  disposition  and  adornment. 

There  was  but  little  church  building  done 
during  the  seventeenth  and  eighteenth  centuries, 
and  the  ecclesiastical  work  of  this  period  is 
almost  wholly  confined  to  minor  stnictures,  such 
as  the  richly  carved  gallery  fronts  of  Pitsligo 
and  Bowden  churches  (1630  and  1661),  and 
elaborate  canopied  tombs  in  black,  white,  and 
red  marble,  e.g,  the  Montgomery  monument  at 
Largs  (1636).  The  Renaissance  in  Scotland 
was  as  emphatically  provincial  as  the  mediaeval 
styles  had  been ;  this  is  shown  in  the  persistent 
retention  of  old-time  and  out-of-date  details,  and 
the  mixture  of  incongnious  elements  long  after 
the  style  had  in  England  and  elsewhere  reached 
a  harmonious  and  definite  form.  Moreover,  the 
severity  of  Scotch  taste  or  the  poverty  of  the 
Scotch  artistic  imagination  rendered  impossible 
that  sumptuousness  of  decorative  detail  which 
seems  essential  to  the  best  results  in  Renais- 
sance design.  Until  recent  years  very  few 
buildings  in  Italian  or  classic  style  had  been 
erected  in  Scotland ;  by  far  the  best  known  is 
the  college  of  Edinburgh  University,  by  the 
brothers  Adam  (1789),  a  dignified  but  rather 
uninteresting  pile. 

Since  the  beginning  of  the  nineteenth  century 
Scotland  has  shared  in  the  general  development 
of  British  art,  and  the  chief  difference  to  be  noted 
between  the  more  recent  architecture  of  the  two 
countries  is  seen  in  the  efibrt  to  retain  the  pic- 
turesque and  semi-medii£val  features  of  the 
Scotch  castles  of  the  seventeenth  century  in 
many  of  the  modem  Scotch  buildings,  e.g.  In- 
verness castle,  the  municipal  buildings  of  Aber- 
deen, and  many  large  country  seats.  The  classic 
re\nval  is  represented  by  the  works  of  Sir 
Thomas  Hamilton  and  W.  H.  Playfair ;  among 
its  most  notable  pnxluctions  are  the  High  School 
(1825,  Hamilton)  and  Royal  Institution  (Play- 
fair)  at  Edinburgh,  both  remarkably  successful 
and  elegant  designs ;  the  Royal  Exchange  and 
Justiciary  Courts  at  Glasgow ;  and  the  somewhat 
aflected  and  singular,  but  interesting  eflbrts  of 
Alexander   Thomson    ("Greek    Thomson")   to 
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ai]a.pt  Greeks  details  to  modem  ProtestSDt 
church  design.  Moat  of  the  churches  erected 
since  then  have  beea  in  the  revived  Gothic  style, 
and  in  nowise  different  from  eontemporaty  £ug- 
lish  work;  e.g.  S,  Mary's  cathedral,  chapter 
house,  and  library,  at  Edinburgh  (Sir  G.  G. 
Scott),  S.  Andrew's  cathedral,  luvernesa  (Alex- 
ander Rosa),  S.  Benedict's  Monastery  at  Fort  Au- 
gustus (P.  P.  Pugiii),  and  many  parish  churclies. 
Other  examples  of  the  Victorian  Gothic  are  the 
Scott  monument,  Edinburgh  (1844,  by  George 
Kemp),  and  the  very  ambitioua  and  elaborate 
Glasgow  University   buildings    by   Sir   G.    G. 


SCOTT 

Of  f 


Arckitfctiire  nf  Srotiand.  Of  a  more  popular 
ctiaracuii-  are  II.  C.  Uuller's  Scotland's  Suined 
Abl'fyn  and  A.  H.  Millar's  The  Hialontal  CMllei 
and  Maitsions  of  Sculland.  The  larger  and  mure 
celebrated  moiiuiuetiui  are  described  in  ]iJOQn);]'iiiihs 
and  in  the  works  of  Itillin);;3  {Bamaial  and  Eerle- 
tiaetiral  Anliquitiet  of  Scotland),    Uritton,  and 

—  A.  D.  F.  Hamun. 

BCOTT,  SIR  GEORQE  GILBBRT ;  archi- 
tect;  b.  1811;  d.  March  27,  1S78. 

In  1827  he  was  articled  to  James  Edmeston, 
and  in  1832  entered  theotiieeof  Henry  Roberts. 
In  1844  he  won  tirst  prize  in  the  competition 
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Scott  (1870).  This  revived  Gothic  has  been 
of  late  years,  as  in  England,  largely  supplanted 
by  free  versions  of  the  Renaissance  styles,  in- 
clining sometimes  toward  the  Italian  and  some- 
times toward  the  French  in  general  character. 
As  early  as  1861  the  Edinburgh  Post  Office 
(Matheson)  was  erected  in  the  Italian  style. 
The  most  elaborate  and  successful  among  recent 
public  buildings  in  Scotland  is  perhaps  the 
Municipal  Building  of  Glasgow  (1880,  Wn 
Young)  in  a  style  based  upon  the  Venetia 
Renaissance.  In  general  it  may  be  said  that 
architecture  as  now  practised  in  Scotland  is  in  no 
essential  ditferent  from  that  of  England. 

For  the  Piriiest  Scotch  architecture,  nide  monu- 
mPMs.  and  alone  crosupg,  see  Skene.  Cfllic  Si-;t- 
Iniid;  Anderson,  Scotland  in  Enrlg  ChriMian 
Times;  and  Ferjtusson,  Rnile  Stune  Monumfiitln. 
For  the  eeneral  historv  of  Scotch  archiiMinre. 
Macgibbon  and  Ross,  The  EThsiantiral  Arckitfr- 
tnre  of  Scotland  and  CnUMatKd  and  Domestic 
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for  the  church  of  S.  Nicholas  at  Hamburg,  Ger- 
many, to  rei>lace  the  building  burned  in  1842. 
This  he  built  in  the  German  Gothic  style  of  the 
fourteenth  century,  with  a  tower  475  feet  high. 
In  1847  he  was  appointed  architect  of  Ely  ca- 
thedral, and  architect  of  Westminster  Abbey  in 
1849,  where  he  restored  the  chapter  house, 
monuments,  and  northern  portal.  His  Glean- 
ings from.  Wenlmiitsler  Abbey  was  publishe<i 
in  1862.  After  competition  he  was  apiminted 
in  18.^8  architect  of  the  building  of  the  War 
and  Foreign  offices,  London.  His  (irst  ilesigns 
were  Gothic,  but  he  was  required  by  Lord  Palm- 
eraton's  government  to  substitute  a  design  in  the 
style  of  the  Italian  Renaissance,  according  to 
which  the  building  was  erected  (begun  1861). 
He  afterward  completed  this  block  of  buildings 
by  erecting  the  Home  and  Colonial  Offiws. 
Between  1863  and  1868  Scott  designed  and 
built  the  Albert  Memorial  in  Hyde  Park,  Lon- 
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don.  In  1S66hcwnBuiieof  thesixcompetitora 
for  the  Royal  Oourb  of  Justice  in  Lotiilon  (see 
Street,  Sir  G.  E.).  He  won  the  gol.i  nie-lai  of 
the  Royal  Institute  of  British  Arcliitecta   in 
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1859,  and  was  president  of  tiiat  body  from  1873 
to  1876.  He  was  appointed  professor  of  archi- 
tecture at  the  Royal  Academy  in  1868.  His 
lectures  were  published  under  the  title  Medi- 
lEval  Arehilecture  (2  vols.  8vo,  1879). 

Sir  Gilbert  Scott,  Rtcatitctiont ;  Stephen-Lee, 
Dictionary  of  Nntional  Biography. 

BCRATCHmO.      The   roughening  of  the 
first  coat  of  plaster,  when  frosli,  by  scrat«hing 
or  sraring  its  surface  with  a  point  so  that  the 
nest  coat  may  adhere  to  it  more 
firmly.     Aim  called  scoring. 

SCREED.  A  narrow  strip 
of  plastering  brought  to  a  true 
surface  and  eilge,  or  a  strip  or 
bar  of  wood,  to  guide  the  work- 
men in  plastering  the  a<ljoining 
section  nf  the  wall  surface. 

BCREEN.  Any  structure 
of  any  material  having  no 
essential  function  of  support 
and  serving  merely  to  separate, 
prot«ct,  seclude,  or  conceal.  In 
church  architecture,  specifically, 
a  decorated  partition  of  wood, 
metal,  or  stone,  close  or  open, 
serving  to  separate,  actually  or 
in  sentiment,  a  chapel  from  the 
church,  an  aisle  from  the  nave 
or  choir,  the  chancel  from  the  Sobicbn  op 

nave,  etc.  In  th  is  sense,  a  screen 
replaces  the  Jub^  in  small  churches.  Id  early 
hotwes  of  some  importance,  a  partition  by  which 
the  entrance  lobby  is  separated  from  the  great 
hall.  An  open  colonnade  or  arca<Ie,  if  serving 
to  enclose  a  courtyard,  or  the  like,  is  sometimes 
called  a  screen.  (See  Chancel  Screen  ;  Choir 
Screen;  Sanctuary  Screen.) 
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SCRIPTORIUM 
Pardon  Screen.     A  screen  surrounding  or 

placed  before  a  confessional,  to  hide  the  peni- 
tent from  public  view  during  the  act  of  confes- 

,  SCREEN  CHAMBER.      An  apartment 

formed  by  a   screen    separating   it  from  a 
larger  area. 

SCREEN  WALL.  A  screen  of  some 
solidity  as  differing  from  one  which  is  pierced, 
especially  in  the  intercolumniations  of  a 
colonnade. 

SCREW.  A  solid  cylinder  having  a 
ridge  wound  around  it  in  a  spiral  direction 
evenly ;  though  sometimes  the  piece  lias 
rather  the  look  of  a  thread  being  cut  into 
the  solid  cylinder.  In  bnilding  this  is  used 
in  the  form  of  a  Bolt  (which  see,  sense  A) 
and  in  the  form  of  a  Wood  Screw  (which  see 
below). 

Wood    Borew.       (Often    by    abbrevia- 

~     tion  simply  Screw,  which  is  the  term  in  use 

among  carpenters.)     A  screw  used  to  replace 

a  nail,  usually  intended  to  t>e  driven  by  a 

screwdriver,  for  which  purpose  it  lias  a  slot 

in  the  head,  which    may  be  Hat  or  rounded. 

Gimlet  screws  are  those  wood    screws   which 

have  a  sharp  pointed  end  so  tliat  they  can  be 

driven,  at  least   into  soil  wood,  without  the 

preparatory  boring  of  a  hole. 

SCREW  JACK.     Same  as  Jack  Screw. 
SCRIBBLED    ORNAMENT.       Decorative 
effect  produced  by  lines,  curves,  and  sctoUb  care- 
lessly distributed  over  a  surface. 

(v.t.).     To  mark  with  an  incised 
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[.  Kbnt;    c.  1300. 


line,  as  by  an  awl ;  hence,  to  fit  one  piece  to 
another  of  irregular  or  uneven  form,  as  a  plain 
piece  against  a  moulded  piece,  or  as  in  shaping 
the  lower  edge  of  a  baseboard  to  fit  the  irregu- 
larities of  the  floor. 

SCRIPTORIUM.       In   medieval    Latin,  a 

writing  room  ;  specifically,  the  room  assigned  in 
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a  conventual  eBtablishment  for  the  copyiDg  of 
manuscripts. 

SCROLIi,  An  ornament  composed  of  curved 
lines  like  volute»i,  anil  sometimes  of  double  flexure 
passing  on  from  one  volute  to  another, 

Vitruvian  Scroll.     A  ^roll  of  great  simplic- 
ity, witliout  leafaf^e  or  the  like,  hut 
eenenitly  having  the  section  of  a  flat 

Wave  SorolL  Same  as  Vitru- 
vian Scroll.  So  called  because  of  a 
aiiggeation  of  sea  waves  in  regular 

SCTTUJEIR7.  A  room,  generally 
annexeU  to  a  kitchen,  where  dishes 
are  washeil. 

Plate  Soullerj.  In  Great  Britnin, 
a  separate  scullery  for  cleaning  plate. 
It  should  connect  directly  with  the 
butler's  offices.  —  (Kerr.) 

SCUIiPTtTRB.  The  art  and  the 
practice  of  carving  in  hard  material, 
whether  in  relief  or  in  intaglio.  By 
extension,  the  i>roduciiig  of  forms  in 
soft  material,  as  by  modelling,  but 

scniiartistic  residts,  the  copying  of 
natural  forma,  or  the  embodying  of 
design  in  form.  The  distinction  be- 
tween the  mere  incising  of  lines  on  a 
smooth  surface  and  sculpture  is  not 
callable  of  being  fi.xeil  exactly ;  the 
enlargement  and  unequal  widening 
of  the  inci^  lines  passes  insensibly 
into  sculpture  in  low  relief,  or  in  g^^^^^  , 
concavo  convex  relief.  In  general, 
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however,  that  tonn  of  relief  which 

hiis  a  decidedly  rounded  and  vnried 

surface  approaching  thereby  eoiiie- 

what  more  nearly  to  the  look  of 

:'      natural  form,  together  with  all  pro- 

ji     duction  of  form  in  the  round,  as  it 

;:     is  called  (see  Relief),  is  consideml 

\     «cidpture.    The  Egyptian  aud  luust 

otlier  concavo-oflnvex   relief  is  of 

this  chnracter,  the  figures  Wing  as 

I'reely  rounded  as  in  oidinaiy  l-aa- 

relietj  although  they  do  not  project 

l)eyi)nd  the  general  surface  of  the 

Relief  sculpture  of  the  kind 
above  named  is  the  most  common 
form  used  by  the  Egyptiiins.  It 
lends  itself  peculiarly  to  decoration 
in  polycbromy,  and  is  capable  of 
great  excellence  in  the  way  of  nar- 
rative and  expression.  By  means 
of  it  Egyptian  architecture  was 
more  immediately  helped  by  its 
sculpture  than  was  any  arehit«c- 

c  1480    *""*  P**^''""*  ^  ^6  ''w^  of  tlis 
later  Romanesque  or  even  that  of 
the  Gothic  styles. 

In  the  Assyrian  and  other  buildings  of  Meso- 
potamia it  seems  that  the  sculpture  can  hardly 
have  decorated  the  exteriors  very  much,  nor 
even  the  interiors  in  the  true  sense  of  the  term 
"  to  decorate,"  that  is  by  increaping  the  general 


BCULPTURB 
splendour  of  tbe  apartmenta 
more  than  the  presence  uf 
portable  objects  of  beauty 
would  decorate  them.  The 
chief  specimens  which  have 
come  down  in  fair  preserva- 
tion to  modem  times  are 
sculptured  slabs,  tbe  work 
being  in  very  low  relief  upon 
a  soft:  alatmster-like  stone. 
In  this  the  work  is  of  ex- 
traordinary interest  and  of 
eJtpresaional  merit.  The 
well-known  winged  and 
human-beaded  bulls  and 
similar  creatures  of  religious 
Bigniticance  are  really  relief 
sculpture,  a  huge  block  being 
worked  on  at  least  two  of 
its  sides  in  such  a  way  that 
a  view  of  it  taking  in  the 
front  and  long  side  would 
show  the  semblance  of  a  Scrbbn  sikviho 
statue  in  the  round. 

Persian  sculpture  of  the  early  kingdom  seems 
to  have  been  much  of  the  same  genera!  character. 
The  artistic  differences  are  very  great,  but  the 
relation  which  the  sculptures  bear  to  the  build- 
ings is  not  unlike  in  kind.     The  bull-headed 


SCULPTURE 


c.  IMO. 

have  only  relief,  and  that  of  no  atrictly  architec- 
tural character,  and  some  free  statues  like  those 
found  in  Cyprus.  The  critical  and  historical 
inferences  hiUierto  drawn  from  it  are  not  to  be 
considered  final.     It  is  obvious  that  the  only 
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It  Slab  f 


ii  Sbhhachbrib's  Palacs, 


half  capitals  which  mark  the  architecture  of 
Persepolis  nre  a  nearer  approach  to  sculpture  in 
the  round  than  anything  we  have  of  Assyrian 
or  Babylonian  work  used  in  connection  with 
buildings. 

Of  Hittite  and  other  Pha'nician  sculpture  we 


works  which  would  remain  are  Bret  the  very 
few  separate  statues  and  busts  which  have  been 
burie<l  in  the  ground,  and  second,  those  reliefs 
which  are  so  large  and  are  worked  upon  such 
massive  bases  of  native  rock  or  of  walling,  that 
tbe  centuries  have  spared  them.  Our  ideas  of 
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SCtTLPTUBB 
the  power  of  the  western  Asiatic  nations  to 
decorate  buildings  by  means  of  elaborate  sculp- 
ture are  likely  to  be  changerl  at  uny  moment  by 
the  making  of  new  discoveries,  and  even  the 
Lycian  tombs  and  other  proto-Greek  works  jjoint 
to  a  freer  use  of  sculpture,  at  leaat  In  the  aJorn- 


SCULPTUBB 

Very  difierent  was  the  feeling  of  the  Romana 
under  the  Empire  during  that  great  period 
beginning,  apparently,  with  the  early  days  of 
Augustus,  or  even  a  little  before  it  and  ceasing 
with  the  Great  Plague  and  the  political  disturb- 
ances of  the  htst  Antonine  emperor,  —  a  period 


' man  form  on  the  other  hand, 

the  student  finds  an  almost  complete  separa- 
tion between  that  scnlpture  which  is  decora- 
tive in  the  usuaL  sense,  and  that  which  has 
for  its  chief  object  the  telling  of  a  story  or 
the    expression  of    a    religious    or    devotional 


of  the  Greeks  as  to  all  the  parts  of  their  archi- 
tecture, their  thought  about  the  minutest  details 
of  curvature  and  projection,  and  of  proportion 
carried  U>  the  smallest  subdivisions,  was  not 
imitated  by  the  Komans,  who  were  content  to 
get  a  fairly  happy  general  result  and  then  to 
glorift  the    whole    with    sindpture  sometimeB 


purpose.  The  sculpture  of  Greek  temples 
is  divided  sharply  into  the  simplest  and 
most  formal  sculpture  of  mouKlings  with 
conventionalized  leaf-form  and  of  flitt  sur- 
fai«s  of  rigid  anthemion  designs  in  low  re- 
lief on  the  one  liand,  and  on  the  other 
hand,  human  subject  worked  to  its  highest 
pitch  of  artistic  perl'ection.  The  conse- 
quence must  have  been  that  the  sculpture 
iu  the  pi'iliraent  and  even  that  in  the 
metopes  of  a  rich  temple  could  hardly 
have  seemed  an  essential  part  of  the 
structure.      Even    the    resulting    use    of 

polychromatic    painting    would    seem    to  ^'^'''•'^'"'^•Ti'"'.^!!  *.^.?.?.'.9?"??^1.?i"I.'*'""_'"'"' *^"'"^" 
have   failed   of    necessity   in  uniting  the 


lught  of  the  sculpture  of  incident  and  repre- 
sentation and  the  half-architectural,  hnlf-sculp- 
turesque  forms  which  we  know  as  anthemions, 
egg  and  liiirt  mouldings.  Ivy  leaf  pattern,  mean- 
ders, and  rosettes.  A  building  without  the 
sculpture  of  human  figure  would  have  been  still 


a  highly  organ ize<l,  and  in 
temple  or  portico,  and  the  i 
been  associated  with  the  s 
feeling  for  its  necessity  thar 
the  putting  up  of  a  group  ii 


julpture  would  have 
me  and  no  greater 
we  should  feel  as  to 
a  modem  city  park. 


elaborately  painted  in  bright  colours,  sometimes 
much  leas  iiilly  atlomed  in  that  way.  A  me- 
morial arch,  also,  is  to  be  considered  rather  as 
the  base  for  a  great  system  of  sculpture  to  be 
rested  upon  its  top  than  as  a  gat«way  (see 
Memorial  Arch);  and  although  these  sculptures 
have  in  every  ca>ie  ilisappeareti,  the  representa- 
tions given  on  Roman  medals  are  sullicient  to 
explain  to  us  the  Roman  feeling  toward  them. 
Even  in  the  decline  of  the  Empire,  and  in  the 
complete  collapse  of  the  once  great  power  over 
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sculpture  poaaeeaed  by  the  Roman  artists,  the 
Arch  of  CoDBtaDtine  is  adorned  with  fragmenta 
taken  from  the  previous  building  dedioited  to 
Trojan,  and  they  are  combined  in  a  new  me- 
morial building  in  a  not  unsuccessful  way. 

Recent  discovery  and  the  comparison  of  frag- 
ments leave  no  doubt  of  the  existence  of  a 


I  Rhin 

highly  difTerentiated  non-Greek  school  of  sculp- 
ture, as  partly  shown  by  Wickhotf  (op.  cit.). 
Fig.  2  illustrates  the  kind  of  leafage  character- 
istic of  this  school,  which  flourished  at  least 
from  25  b.c.  until  the  decline  of  the  Empire  in 
the  second  ceatuiy.  In  sculpture  of  human 
subject,  the  extraontinary  draped  figures  in  the 
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friezes  in  the  Latcran  Museum  are  the  best 
examples.  In  many  of  the  best  qualities  of 
sculpture  this  school  is  unsurpassed.  One 
modification  of  the  sculpture  of  the  imperial 
school  is  that  which  is  Tound  no  abunitant 
amung  the  stone-built  buikliiigs  of  Syria.  There 
is  a  Greek  anil  also  an  Oriental  influence  to  be 
found  in  this,  shown  especially  in  Pig.  3,  but 
there  is  also  a  strongly  Roman  influence  shown 
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by  some  of  the  capitals  figured  under  Syria, 
Architecture  of. 

The  architecture  of  the  far  East  has  always 
depended  very  largely  upon  sculptui'od  form, 
which  otten  invades  what  the  European  world 


K   GuTUtC  CORNtCK; 

has  thought  the  arehitectural  province  proper ; 
and  supporting  members  such  as  pillars,  as  well 
as  those  less  essential  to  the  building's  life,  are 
found  carved  into  extremely  spirited  and  often, 
to  our  eyes,  grotesque  forms  of  conventionalised 
humanity  and  of  imagined  beast  and  bird.  The 
rock-cut  buildings  of  India,  and  the  stune-built 
Buddhist  and  Jaina  structures  of  the  same 
peninsula,  are  distinguished  by  very  extraor- 
dinaiy  abundance  of  sculpture,  an  abundance 
which,  to  the  unaccustomed  eye,  seems  disagree- 


able as  alfonling  no  relief — no  reserved  spac^ 
to  separate  part  from  part  of  the  highly  wrought 
representative  design.  This  feeling  never  fiiils 
to  disappear  to  a  great  extent  as  custom 
diminishes  the  strangeness  of  the  dispositions. 
It  is  caused,  so  far  as  India  is  concerned,  largely 


SCULPTURE 
by  the  absence  of  any  necessity  of  sheltering 
sculpture  fram  the  weather.  In  a  much  less 
degree  the  same  shock  of  straageness  is  produced 
when  mHsoniy  buildings  not  highly  decorated 
are  fouml  in  the  West  Indies,  standing  safely 


SCULI 

without  copings  and  simitar  devices  against  the 
nitnoua  effrtit  of  moisture  which  will  freeze 
afler  percolating  the  joints  and  pores  of  the' 
structure.  The  Indian  stonemason,  free  from 
any  such  anxiety,  and  working  in  a  gentle 
climate  amid  the  most  generous  and  ample 
fonns  of  plant  nnd  snimal,  has  developed  a 
achool  of  sculpture  from  which  the  Western 
worhl  can  learn  a  great  deal  whenever  it  seeks 
new  paths. 

Of  China  we  know  little  ;  that  country  must 
hi\  ■  [lO'ise'ise^l  an  areiiitecture  as  abundant,  as 


its  few  remaining  or  tnulitionully  known  monu- 
ments are  important  and  curious  (see  China, 
Architecture  of).  In  Japan,  on  the  other  hard, 
the  ancient  art  has  been  wonderfully  preserved, 
and  this  has  for  us  the  curious  lesson  that 
46Q 
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sculpture,  in  what  we  consider  perishable 
materials,  is  practically  everlasting  if  it  is  cared 
for.  The  temples  and  palaces  of  Japan  are 
built  of  wood,  and  the  sculpture  is  of  panels 
carved  in  relief  or  often  piereed,  the  carving 
showing  CD  both  aides  relieved  partly  against 
flat  background  and  partly  against  empty  space. 
The  climate  is  not  unlike  that  of  the  Eastern 
United  States,  varying  between  the  climatic 
conditions  of  Boston  and  Charleston.  The 
carved  panels  are  therefore  set  where  rainwater 


14:  Cakopt  of  TBS  Bishop's 
:iR!»T  Cakvkd  Oak  Stalls; 
'  Palebho. 

will  not  reach  them  easily,  and  they  are,  further- 
more, protected  by  different  appliances  which 
the  extraordinary  skill  and  patient  care  of  the 
Japanese  workmen  have  taught  them  to  use  ; 
but  the  sculptures  are  from  one  thousand  to 
some  six  hundred  years  old,  and  apparently  as 
well  preserveil  in  all  essential  particulars  as 
could  be  wished.  Indeed,  the  more  elaborately 
protected  pieces  have  suffered  the  most,  as  we 
now  see  them,  because  of  the  gradual  peeling 
off  of  the  carefully  laid  coats  of  gesso  or  its 
equivalent.  Where  lacquer  of-  the  true  sort 
haa  been  used  this  ruin  hae,  perhaps,  not  taken 
place ;    but  highly  finished  pieces  of    lacquer- 
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work  are  generally  kept   for  interiors.      More 

recent  times  in  Japan  have  developed  a  gys- 
tern  of  carved  and  pier^eU  panelling  for  the 
decoration  of  buildings  otlier  tlian  temples. 
There  is  also  a  certain  tendency  toward  the  use 
of  the  admirable  pottery  of  Japan,  both  glazed 
and  unglazed,  in  the  production  of  friezes  and 
panels  of  this  sort,  and  speciruens  of  these  exist 
even  in  our  mugeums,  their  effectiveness  greatly 
diniiniHhed  by  the  indoor  light  aud  by  tlje  dis- 
appearance of  their  proper  Hurrnnndings. 

In  Europe  a  long  epoeli,  from  the  beginning 
of  the  third  to  the  close  of  the  tenth  eentuiy 
—  eight  hundred  years  —  is,  indeed,  not  un- 
marked by  the  production  of  important  works 
of  decorative  art,  but  this  deeuration  seldom 
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takes  the  form  of  sculpture  in  any  true  sense, 
and  still  more  seldom  takes  the  form  of  archi- 
tectural sculpture  following  any  natural  develop- 
ment. A  few  buildings  have  sculptures  even 
of  considerable  size,  in  which  a  certain  Roman 
Imperial  influence,  or  even  an  influence  from 
the  Byzantine  empire  (at  the  height  of  its 
artistic  power  during  the  years  previous  to  the 
iconoclastic  fury  at  the  beginning  of  the  eighth 
century)  survives,  as  in  the  church  at  Cividale 
(see  Italy,  Arehiteoture  of.  Part  IV.).  As 
European  society  refines  and  strengthens  itself, 
and  what  are  called  the  Dark  Ages  become  less 
dark,  sculpture  is  the  lust  of  the  arts  to  show 
any  advance.  When,  however,  it  does  begin  to 
have  life,  this  is  not  the  old  life  —  the  sculpture 
is  not  classical  at  all.  The  feeling  which  was 
as  modem  a  thing  in  the  eleventh  century  as 
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landscape  painting  in  its  later  development  was 
in  the  nineteenth,  is  shown  first  in  Italy ;  and 
such  sculptures  as  shown  in  Fig.   4,  in  their 
mingling  of  clumsy  and  unreal  modelling  with 
well-developed  effect,  are  partly  expressive  of  a 
vast  and    widespread    tendency.      At   a  time 
hardly  later,  the  German  stonecutters  were  pro- 
ducing Ciipitals  like  those  shown  in  Pigs.  5  and  fi, 
and  the  same  spirit  shows  itself  throughout  the 
world  of  Western  Europe,  the  churches,  porches, 
and  cloisters  of   which  were  otlen  very  com- 
pletely wrought  into  carvings  of  expre^sional 
value.     In  all  of  this  there  is  no  classical  feel- 
ing at  all.     The  treiitment  of  the  human  figure 
at   this   time   was   not   more  essentially  non- 
classical  than  the  treatment  of  animal  and  leaf 
forn.  (see  Fig.  7), 
but     it     is     more 
easy  to  recognize ; 
and    the    tendency 
toward  portraiture, 
toward    record    of 
the  nature  of  por^ 
trailure,       though 
not  including   pre- 
cise likenesses,  and 
^    the  abundant  sup- 
ply   of    legendary 
<)etail  in  the  form 
^    ul'  bas-relief,  taking 
its  most  perfect  ile- 
velopment    in    the 
miildle  of  the  thir- 
teenth century,  was 
<'arried  on  without 
pause  or  check  and 
with  constantly  ile- 
veloping    skill,    if 
with    less    artistic 
variety,     for     two 
hundred  and   fifty 
years. 

The  leaf  sculp- 
ture of  the  Gothic 
epoch  is  famous  because  nothing  like  it  was  ever 
before  achieved  by  man,  and  because  it  offends  no 
one  to  see  the  forms  of  vegetation  treated  in  a 
conventional  manner  (see  Figs.  8  to  1 3) ;  but  the 
use  of  animal  form,  and  even  of  tlie  human 
form,  is  equally  seen  and  demonstrably  as  excel- 
lent for  its  purpose  as  the  use  of  leaves  and 
flowers.  In  every  case,  the  sculptors  of  the  day 
were  the  greatest  masters  of  artistic  abstraction 
that  we  know.  Not  that  the  individual  merit 
of  this  or  that  piece  of  *ork  can  exceed  that  of 
Egyptian  or  even  of  some  Assyrian  pieces,  but 
that  the  amount  produced  wae  so  incredibly 
great,  and  that  this  vast  amount  of  delicate  art 
was  produced  at  a  time  when  Europe  was  thiidy 
populated,  ill  governed,  and  poor  beyond  any- 
thing that  we  can  now  imagine. 

The  use  of  Gothic  sculpture  by  the  Italians 
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was  never  bo  thoroughly  rombtDed  with  archi- 
tectum!  deaign  as  in  the  North,  but  in  lt«elf, 
this  sculpture,  as  it  remains  to  ub,  Ib  of  stir- 
priBiDg  beauty.  The  presence  of  many  and  rich 
sculptured  lietaila  is  that  which  makes  attractive 
an<l  even  irresistibly  charming  many  a  building 
whose  constructional  merit  is  slight,  and  whose 
value  as  a  piece  of  proportion,  of  composition, 
from  whatever  point  of  view  it  is  considered,  is 
bnt  alight.  Figure  15  gives  a  single  instance  of 
the  way  in  which  figure  scvjptnre  is  combined 
with  leafa^  and  both  with  the  architecture  of 
an  elaborate  fifleeutb  century  poital,  and  the 
presence  of  the  painting  in  the  tympanum  of 
the  doorway  exemplifies  further  the  combination 
of  these  representative  arts  with  the  construc- 
tional art  of  building  in  the  truly  characteristic 
Italian  uay. 

The  sculpture  of  the  Renaissance  in  Italy 
assumed  at  once  entirely  new  form.  The  deli- 
cate scrollwork  which  invests  the  faces  of 
pilasters,  the  belt  courses,  and  the  encrusted 
panels,  is  the  study  of  Roman  painted  originals; 
and  it  is  evident  that  the  Renaissance  builders, 
when  they  Itegan  to  build  somewhat  in  the 
Kouian  taste,  had  ready  at  hand  a  school  of 
sculpture  which  h;id  taken  form  previously  (see 
Renaissance).  The  art  of  the  sculptor  took  ita 
new  form  before-  the  "  revival  of  art "  had  its 
say  in  architecture.  It  was  long  indeeil  before 
any  serious  attempt  was  made  to  repruhice 
Roman  forms  with  any  completeness,  and  at  no 
time  was  the  secret  of  Roman  <lecorative  sculp- 
ture learned  or  even  guessed,  ns  far  as  tbeir 
works  can  show  it,  by  the  neoclassic  archit«cts. 
In  the  North  the  Renaissance,  beginning  nearly 
a  centuiy  later  than  in  Italy,  retains  truces  of 
the  mediaeval  feeling  of  the  builders  iu  sculpture 
as  well  as  in  plan  and  the  arrangement  of  in- 
teriors. Figure  16  shows  a  piece  of  work  which 
is  certainly  not  Gothic,  and  yet  which  would 
never  have  existed  in  its  actual  form  but  for  Ibe 
inHuence  of  the  Gothic  sculpture.  This  ten- 
dency is  shown  curiously  in  Fig.  17,  where  the 
delicate  architectural  carving  of  a  niche  and  its 
very  complex  series  of  canopies  is  so  combined 
with  actual  representative  sculpture  that  no  one 
can  soy  where  the  architectural  limit  is  over- 
passed. Here  the  forms  are  entirely  neoclassic 
and  the  details  of  the  sculpture  are  so  equally, 
but  the  dash  and  abundant  freedom  of  the  whole 
is  far  enough  from  anything  which  cisssicid 
influence  would  have  inspiretl  in  the  Northern 
mind.  It  is  not  until  the  centuiy  is  well 
rounded,  since  the  beginning  of  the  classical 
revival  in  luly,  that  anything  in  the  North 
becomes  classical  in  its  disposition.  Figure  18 
gives  one  of  the  earliest  instances  of  such  claasi  ■ 
cal  feeling,  for  in  this,  though  the  action  of  the 
figures,  especially  of  the  S.  Martin  in  the  niche, 
is  partly  mediieval,  the  disposition  of  the  archi- 
tectural  parts  and  even  the  grouping  of  the 
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figures  in  the  rondebt  bIiow  Southern  feeling  at 
least  —  a  strung  influence  from  Italy  which  is, 
at  one  remove  only,  a  Greco-Roman  influence. 

The  tendency  away  from  truly  decorative  pro- 
cesses, which  is  eharacteristic  of  Eurojjean 
peoples  since  1780  or  thereabout,  shows  itself 
in  architecture  at  a  somewhat  earlier  <iay.  Even 
the  buildingx  of  the  earlier  years  of  the  eigh- 
teenth i-entuiy  ehow  a  tendency  to  very  alight 
and  thin  arcliitectural  sculpture  properly  so 
called  ;  decorative  enough  in  the  somewhat  fan- 
tastic vny  of  the  Rococo  style,  but  limited  to 
few  parts,  to  low  relief,  and  to  thin  and  bare 
desigtis.  This  was  helped  out  by  the  use  of 
almost  free  standing  statuea  modelled  with  ex- 
traordinary skill  for  their  places  on  the  front  or 
interiors  of  buildings,  but  these  figures  have  no 
minor  sculpture  leading  up  to  them,  they  are 
set  upon  the  buildings  as  if  with  the  builders  of 
Greek  temples  the  eighteenth  century  artists  had 
decided  that  a  building  had  no  use  tor  scidpture 
except  to  hold  it  up  in  a  favourable  point  of 
view.  Since  the  return  of  prosperity  and  tran- 
quillity after  the  Napoleonic  wars  there  has  been 
no  real  progress  in  the  way  of  architectural 
acidpture.  The  really  surprising  work  of  the 
French  sculptors  hna  been  almost  wholly  con- 
lineil  to  the  putting  up  of  statues  on  pedestals, 
on  brackets,  or  in  nichus.  And  when  a  building 
is  undertaken  in  a  style  such  that  surface  deco- 
ration in  scrollwork  and  patterns  can  hardly  be 
omitted,  the  copying  from  ancient  work  of  the 
same  style  is  hiirdly  dif^isetl  and  is  never  to  be 
ignored.  The  English  more  than  other  nations 
have  produced  sculpture  that  had  newly  imagined 
furms  combined  cloacly  with  the  building  in  its 
structure  ;  but  as  there  is  but  a  comparatively 
feeble  school  of  representative  and  expressional 
sculpture  in  England,  this  excellent  work  of  their 
architectural  sculptors  has  not  obtained  that 
influence  over  other  nations  that  might  well  be 
desired,  ]f  the  French  would  for  a  while  build 
frankly  in  the  stylo  of  their  own  Renaissance, 
accepting  the  necessity  of  covering  large  parts 
of  their  buildings  with  delicately  wrought  sculp- 
ture, great  things  might  ensue ;  but  the  difficulty 
«ausiHl  by  the  very  high  price  of  trained  manual 
labour  in  the  twentieth  century  seems  likely  to 
make  that  impossible.  Something,  however, 
may  result  from  the  freer  use  of  terra  cotta. 


Tolli'mnn.  Hhinfrf  rf-  In  f!r-ii1piiirf  (Irfi-i/iif,  2 
vols..  Paris.  ISfri  ;  FurtnSngler,  MnftrrpleefK  of 
Greek  Srtilphire.  New  York,  WW,;  Gardner, 
tlrtilpitirfd  Tnmtt  nt  IhUm.  flW:  G"nnp.  La 
Srulplurr  Fmnrninf  'Irpiiis  If  XIV.  Siirle.  Paris, 
1-115  :  H.  S.  Jones,  SfleH  P.iMnaft  from  Anfi'M 
H'riWn,  illiiftratlrp  of  thf  Ilintnry  if  ftn-'k 
Sriilptnrf,  IBft-i ;  Mitchell,  A  HiHnry  of  Anfient 
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BCDIiFTUKE  OALLBRY.  A  room  espe- 
cially provided  for  the  exhibition  of  sculpture 
(sec  Gallery,  C).  It  is  generally  found  that 
sculpture  is  best  seen  by  a  well-difliised  light, 
as  even  that  mo<lelh»J  under  the  "studio  light" 
of  the  artist's  workroom  'm  handled  as  if  with  a 
view  to  being  put  out  of  doors,  —  this  being 
traditionally  and  properly  so,  Ditt'used  light, 
however,  is  hard  to  get  by  means  of  a  skylight, 
and  even  the  light  of  a  lantern  or  of  a  clearstory, 
though  partaking  of  the  nature  of  window  light, 
cuines  generally  fiom  a  point  tim  high  above  the 
piece  an<l  falls  upon  it  in  too  strongly  marked  a 
beam  to  show  sculpture  to  the  best  advantage. 
This  applies  especially  to  scidpture  in  the  round  ; 
relief  sculpture  may  be  fairly  well  seen  in  a 
picture  gallery  of  the  usual  sort  unless  the  relief 
is  very  high. 

The  old  hHlls  of  the  central  museum  at  Athens, 
plain,  bare  rooms  with  windows  on  one  side  and 
high  up,  afford  the  best  possible  light  for  the 
pieces  set  near  tlie  wall  opposite  the  windows. 
Similar  dispositions  are  used  in  the  Naples 
museum.  In  some  of  the  nmms  of  the  Munich 
Glyptothek  (which  see)  the  same  thing  is  done 
for  both  sides  and  with  fair  success,  but  this 
building  is  so  elaborately  wrought  out  with  a 
view  to  its  architectural  eflect  that  the  most  was 
not  made  of  its  capacity  as  a  sculpture  gaUery, 
The  ideal  arrangement  seems  to  be  to  build  a 
large  and  high  room  with  windows  high  in  the 
wall  on  the  two  opposite  sides,  and  to  shelter 
the  pieces  backed  sgninst  each  wall  from  such 
rays  of  light  as  might  filter  upon  them  directly 
from  above  —  a  thing  which  can  be  done  by 
simple  anrhitectural  devices.  —  R,  S, 

BCUTSCBXSON.     Same  as  Sconcheon. 

SCUTCHBON.     Same  as  Escutcheon, 


SCDTC^roO.  A  method  of  finely  dressing 
stone  with  a  hammer,  the  head  of  which  is  com- 
posed of  a  bundle  of  steel  points.  Also  scotch- 
ing, (See  Dress,  the  verb;  Stone  Cutting;  Stone 
Dressing.) 

SEABROOEB,  THOMAS;   abbot. 

Elected  Feb.  16,  1450.  abbot  of  the  cathedral 
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of  Gloucester,  England,  he  began  the  beautiful 
tuwer  of  that  church  which  was  finiehetl  after  his 
death  by  Robert  Tully.    Seabrouke  repaved  the 
choir  of  his  cathedral. 

Briltou,  Cathedral  AiUiquitiet. 


ScoTCHBUM  or  Shebt  Ihom  with  Wrought  Iron 
DruF  Hasdlb:  c.  14W:  Rtaksu  ChCki'U, 
Kbkt. 

SBAUXrO.  A.  Fixing,  as  a  piece  of  wood 
or  iron  in  a  wall,  with  cement,  plaster,  or  other 
building  material,  or  with  melted  lead  or  sulphur ; 
for  staples,  hinges,  etc. 

B.  Closing  the  chinks,  as  of  a  log  house,  with 
plaster  or  clay. 

SBAR.     Same  as  Snw  Curf.     (See  Kerf.) 

BBASONINO  TIMBER  The  process  of 
drying  or  hardening  timber  by  removing  its 
natural  sap  by  exjiosure  to  the  aun  and  air,  or 
by  placing  it  in  a  kiln.  Kiln-dried  wood  is  the 
only  wood  fit  for  interior  finiaii. 

BEAT.  A.  A  place  of  abode,  a  residence. 
Rarely  used  in  modem  times  except  in  combina- 
tion (see  the  sub-titles) ;  though  such  phrases 
SB  "  seat  of  the  Marquis  of  Blank  "  are  common 
in  England. 

B.  Any  structure  affording  a  place  for  a 
person  to  sit.  Especially,  in  architectural  usage, 
such  a  structure  when  much  larger  than  a  chair 
or  stool,  so  as  to  accommodate  two  or  more 
persons ;  and  commonly  fixeiJ. 

C.  A  bed,  surfiice,  or  piec«  of  material  ar- 
ranged to  Hupport  any  member  of  a  structure; 
as  the  bearing  of  a  beam,  the  foot  of  a  column, 
or  the  like. 

Country  Seat  In  Great  Britain,  a  rural 
residence  of  some  importance.  The  use  of  the 
terra  generally  implies  a  complete  establishment 
with  offices,  stables,  kennels,  and  an  enclosed 
park  in  addition  to  the  family  house  proper.  In 
the  United  States  the  term  is  more  loosely  used 
of  any  country  house  or  villa  of  some  pretensions. 
{See  Chateau ;  Villa.) 

Hnntliig  Beat     (See  under  H.) 

SEATINa.  A.  Seats,  in  sense  of  Seat,  B, 
taken  collectively ;  especially,  a  quantity  of  seats 
more  or  less  carefully  arranged,  as  for  an  audience. 
(See  Seating  Capacity.) 
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B.  Same  as  Seat,  C;  especially  the  flat  bed 
of  that  part  of  a  sill  uhicb  la  cut  with  a  lug  so 
as  to  leave  a  horizontal  space  at  each  end  to 
receive  the  jamb  stone  or  brick  jamb. 

C  The  process  of  securing  a  proper  seat  or 
bearing ;  as  for  the  foot  of  an  iron  column  by 
planing  oH'  the  bearing  surface  so  that  cveiy 
point  may  do  its  equal  share  of  work  in  sustain- 
ing the  superincumbent  loail.  Au  iron  plate  or 
shoe  arranged  to  provide  against  lateral  move- 
ment, an<i  to  enlarge  the  bearing  area,  is  generally 
interposed  between  the  foot  of  the  column  and 
the  foundation  piece  on  which  it  rests. 

SEATING  CAPACITT.  The  fitness  of 
a  building  or  a  room  to  aci-ommodate  an  audi- 
ence properly  placed  on  benches  or  chairs,  or  in 
boxes,  stalls,  or  the  like,  perhaps  also  in  differ- 
ent divisions,  according  to  the  clauses  of  the 
audience.  In  ordinary  calculations,  to  determine 
the  seating  capacity  of  a  room,  it  is  customary 
to  consider  a  width  from  elbow  to  elbow  of  each 
person's  seat  and  the  distance  from  back  to  back 
of  the  chairs  or  benches ;  thus,  i  feet  6  inches 
by  3  feet  is  liberal,  and  a  more  common  arrange- 
ment would  allow  2  feet  2  inches  of  width  with 
3  feet  9  inches  from  back  to  back  of  seats. 
If,  now,  to  this  space  of  6  square  feet  for  each 
person  be  added  the  necessary  lobbies  and  the 
like,  it  may  be  safe  to  idlow  7^  square  feet  for 
each  person  to  be  accommodatetl  on  the  floor. 
This,  at  least,  is  the  way  such  calculations  are 

When  private  boxes  are  to  be  arranged  in  a 
theatre  the  question  of  seating  capacity  disap- 
pears, as  each  box  in  treated  as  a  private  room, 
with  or  without  a  lobby,  and  with  weight  given 
to  other  considerntions. 

SEA  \7ALL.  A  retaining  wall  set  where 
the  land  has  to  be  protected  against  the  waves 
of  the  sea. 

SEBASTIAHO  DI  OIACOMO;  of  Lu 
gano ;  architect. 

In  1504  Sebastiano  undertook  the  completion 
of  the  church  of  S.  Giovanni  Grisoatomo.  In 
1505  he  contracted  to  build  the  choir  of  the 
church  of  S.  Antonio  di  Castello,  and  in  1.507, 
in  association  with  Leopardi  (see  Leopardt), 
presented  a  model  for  the  Scuola  della  Miseri- 
cordia,  all  in  Venice. 

I'aoleiti,  fii'niiiMH'in''n[",  Vol.  II. 

SEBBNICO,  aiOROIO  DA.  (See  Orsini, 
Giorgio.) 

SBCOS.     Same  as  Sekos. 

SECTION.  A.  The  surface  or  portion  ob- 
tained by  a  cut  made  through  a  structure  or 
any  part  of  one,  in  such  a  manner  as  to  reveal 
its  structure  and  interior  detail  when  the  part 
intervening  between  the  cut  and  the  eye  of  the 
observer  is  removed. 

B.  The  delineation  of  a  section  as  above 
defined.  In  general  scale  drawings,  sections 
usually  represent  cuts  made  through  a  structure 


SBDILIA 
on  vertical  ptaaes,  in  contradiBtiDction  to  cuta 
made  un  horizuntal  planes,  which  are  Plans. 

SBDHiZA.  a  luw-baclced  scut  or  bench, 
within  the  sanctuary,  to  the  suuth  of  the  altar, 
for  the  use  of  the  officiating  clergyman  at  the 
Eucharietic  celebration  ;  wide  enough  not  only 
for  the  celebrant  to  be  seated,  but  alao  for  tlie 
deacon  and  subdeacoo.  The  back  is  uade  low 
in  order  to  allow  the  vestments  to  hang  over, 


ao  that  the  clergymen  will  not  injure  them  by 
sitting  upon  them.  —  C.  C. 

SBFliUD ;  bishop. 

Seflrid,  second  of  that  name,  was  bishop  of 
Chichester,  England,  from  1180  to  1204.  In 
1186  the  church  was  greatly  injured  by  fire. 
The  repairs,  which  extended  through  eleven 
years,  were  so  considerable  that  the  church  was 
rededicated  in  1199. 


8BOOIO.     In  Italian  a  chair ;    a   seat   in 


Belonging  to  those  years 
numbered  from  1600  to  1699 ;  that  is,  in  gen- 
eral, of  the  seventeenth  centuiy.  (Compare 
Cinque  Cento ;  Quattro  Cento ;  Tre  Cento.) 

SEKOS.     A.    In    Greek    archieology,    the 

sanctuary;   a  place  more  or  lees  forbidden  to 

the  public.     The  term  is  sometimes  used  for 

'■'■"  —''ole  enclosure  of  the  naos,  sometimes  for 

of  it,  this  depending  upon  the  opinion 

'  modem  scholars  as  to  the  usage  in  the 

any  temple  or  sucred  enclosure. 

By  extension,  a  sanctuary,  shrine,  holy 

or   reserved   chamber,  as    in    Egj-ptinn 

i  or  in  early  Christian  churches.     (Also 

IlTITOE,     TPTT.T.TAKff  ■    priof. 

Prior  of  Canterbury,  England. 
Began  the  central  tower  of  the 
cathedral  of  that  city  in  1472. 

Wharton,  Anglia  Sticra,  Vol.  I.,  p. 
145. 

SBMICOIinMN.  A  column 
■  ■■.  half  engageil  in  a  wall.  (See  Eu- 
,     '  gaged  Column.) 

SBMIDOMXt.  A  half  dome  or 
i  Concii,  snch  as  occurs  over  a  semi- 
.i    circulur  ap^e. 

/i  SEMINAR  ROOM.  A  room 
1 1  for  study;  especially,  in  a  college 
ij  library-,  a  loum  provided  for  the  pur- 
^  suit  of  a  particular  line  of  invesiiga- 
■'  tion  by  students,  under  the  direction 
':       of  a  profei-sor. 

^  SEMPER,  OOTTFRIED  ;  archi- 

tect;  b.  Nov.  29,  1803;  (i.  May  15, 
■;       1879, 

':  He  went  to  Paris  to  study  arclii- 

i:'       t«cture,    and   was   later  aswciatol 
I'       with  Gartner  in  Munich  and  Gau  in 
^'^      Cologne.     In  1830  he  visited  sonth- 
I"'      era  Italy,  Sicily,  and  Greei-e,  study- 
ing the  use  of  colour  in  architecture, 
>,'       which  he  published  in  B*'mrrku»- 
gen  iiher  bemalle  Arckitektur  uiid 
Plastik    hei    den    Allen    (Altona, 
1834).     In  1634  he  was  ap|x>inted 
professor    of    architecture    in    the 
0K<H,  academy  at  Dresilen.     He  built  the 

Synagogue  in  Dresden  (1838-1840), 
and  the  Hoftheater  (1838-1841).  Other  build- 
ings in  Dresden  by  Semper  are  the  Gothic 
foimtain  in  the  Post-plati  (1843-1844),  and 
the  Villa  Rosa  (1839).  In  1847  he  began 
the  new  museum  at  Dresden.  Semper  left 
Dresden  <luring  the  political  disturbances  of 
1848-1849  and  settled  in  Ixmdon,  where  he 
supported  himself  as  a  designer  for  metal 
work  und  decoration,  and  wrote  some  of  his 
smaller  essays  on  art  and  architecture.  In 
1855  he  waa  appointed  director  of  the  archi- 
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SBNATE  CHAMBBB 

tectiiral  section  of  the  Poli/techniscAe  Schule 
ill  Zurich,  SwitzerlauiJ.  In  Zuricli  he  built 
tlic  Polyteelinicum  (1858),  the  observatory 
(1861),  the  city  huspital,  and  other  buildings. 
He  built  also  the  RathliauB  in  Wintertbur, 
During  this  period  he  wrote  hia  important  work. 
Bet-  Stil  (2d  ed.  Munich,  1878-1879,  2  vols., 
8vo).  In  1871  Semper  waa  made  architect  of 
the  new  Museums  and  the  Hofburgtheater  in 
Vienna.  He  mude  the  plans  for  thexe  build- 
ings, whifli  were,  however,  executed  by  Baron 
voD  Hasenauer  (see  Haaenaiier),  who  changed 
them  considerably.  The  exterior  of  the  two 
museums  is  probably  much  a«  Semper  designed 
them. 

Sommer,  Gotl/rifd  Sfinper  in  Zfit- 
»chri/l  Kr  Biaiarstn,  Vol.  Jil,  pp.  305- 
4112;  Die  Sohne  Sentpen;  Die  K.  K. 
a-fMux-'a  ill  W>r.n;  Farrow,  The 
Iterr.nt  Devlopnienl  of  Vif.nna ;  Har- 
vey, Semper'a  Theorg  of  Evolution  in 
Arehitertnre. 

SGNATB  CHAMBER.  A  hall 
for  tlie  accommodation  of  a  legislative 
botly ;  specifically,  in  the  United 
States,  a  hall  for  the  sittings  of  the 
higher  branch  of  a  legislature.  (See 
Legislature,  House  of.) 

SBNATE  HOnSB.  A  building 
in  which  a  legislature  holds  its  ses- 
sions. (See  Senate  Chamber ;  also, 
for  the  Roman  Senate,  (Juria  and  fol- 
lowing titles.) 

SBHAUIiT,    QTJTLIaAVT£B;    ar-      , 
chitect. 

City  architect  (maltre  d'lxuvre)  of 
the  city  of  Rouen,  France.  March  12, 
1500,  he  took  part  in  the  deliberations 
concerning   the   construction    of    the  g^,^, 

Pont  Notre  Dame  in  Paris.  He 
appears  for  the  first  time  in  the  records  of 
the  chateau  of  Gaillon,  near  Ronen,  in  1502, 
and  worked  on  that  building  until  December, 
1507.  The  part  of  the  chateau  called  the 
"Grant  Maison"  which  he  built  is  still  in  ei- 
iatence  without  its  decoration.  In  1506  he 
was  consulted  concerning  the  construction  of  the 
Tour  de  Beurre  at  the  cathedral  of  Rouen. 

«  de»  ArchU 


BENS,    WILLIAM  OF.     (See  William  of 
Seu-^.) 

SBPARATOR.     In   iron   flaming,  a  small 
casting  placed  between  two  beams  which  are 
conntM^ted  by  bolts  passing  through  the  caating 
to  maintain  them  at  a  fixed  distance  apart. 
—  W.  R.  H. 

BEPTA.  (Latin,  Septum ;  an  enclosure  or 
bounding  wall.)  A  large  enclosed  and  covered 
are;i  or  porticns,  serving  for  a  bazaar  or  ex- 
change; especially,  the  Septa  Julia  near  the 
€ampus  Martins,  whii'h  was  a  magnificent 
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SEPULCHBAIi  ABCEITECTTntB 
building  decorated  with  many  statues  and 
divided  into  seven  aisles  by  rows  of  columns, 
with  rostra  for  public  orations,  booths  forshops, 
etc.  Its  remains  lie  under  the  Palazzo  di 
Venezia,  and  thence  northward  for  1100  feet. 
(Also  Siepta.) 

BEPTIZONinM.  A  building  in  Rome 
built  by  Septimius  Severus,  and  known  to  form 
that  part  of  the  imperial  palace  on  the  Palatine 
Hill  which  rose  above  the  Forum  at  its  north- 
western extremity.  The  word  "  septizonium " 
indicates  a  building  with  seven  bands,  but  there 
is  no  evidence  that  there  were  really  seven 
orders  of  columns,  one  above  another,  as  is  often 
assumed.     The  earliest  modem  records  of  the 


lA.:   c.  12S0;    Uffinotoh  Chubcb,  Behkshikb. 

building  are  drawings  by  sixteenth  centiu^ 
artists,  and  these  show  only  three  superimposed 
orders.  The  building  was  wholly  destroyed  in 
1588-1589.  — (Lanciani.) 

BEPTUM,     (See  Septa.) 

SEPULCHRAZ..  Having  to  do  with  a 
tomb  or  other  burial  place,  or  with  a  cenotaph. 

SEPULCHRAL  ABCHITECTU  KB.  That 
whose  purpose  is  to  give  magnificence  or  beauty 
to  tombs  upon  which  large  sums  are  to  be  ex- 
pended, and  to  ^ve  fitness  and  good  taste  to 
the  smallest  tombs,  arid,  by  extension,  to  head- 
stones or  slabs.  Some  architectural  styles  have 
been  especially  rich  in  splendid  tombs,  but  ac- 
cording as  these  are  independent  structures 
standing  in  the  open  and  visible  from  all  aides, 
or  as  they  are  placel  within  large  buildings  such 
as  churches,  do  they  assume,  in  the  one  case,  an 
effect  of  ponderous  solidity,  of  which  much  the 
most  striking  example  is  given  by  the  pyramids 
of  Egypt,  and,  in  the  other  case,  do  they  appear 
ratl'.er  as  decorative  appendages  most  commonly 
attaclied  to  the  inner  face  of  the  wall,  and  moi-e 
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SEPULCHRE 

rarely  standing  free  upon  the  pavement.  The 
largest  and  most  sumptuous  sepulchral  monu- 
ments are  rarely  spoken  of  as  tombs.  Thus, 
neither  the  pyramids,  nor  the  Taj  Mahal,  nor 
the  wonderful  buildings  erected  in  memory  of 
the  Mohammedan  rulers  in  northern  India  (see 
India,  Architecture  of,  and  Moslem  Architec- 
ture), nor  the  Mausoleum  at  Halicarnassus  are 
generally  called  tombs,  and  the  memorial  church 
built  essentially  for  the  purpose  of  covering  a 
monument  or  several  monuments,  such  as  the 
church  of  Brou  at  Bourg-en-Bresse  in  south- 
eastern France,  could  not  properly  be  considered 
a  tomb.  All  these  buildings,  however,  come 
under  the  head  of  sepulchral  architecture,  and 
it  will  be  noted  by  a  comparison  of  their  de- 
signs with  the  other  buildings  of  their  times, 
that  no  peculiar  manner  of  building  or  of  deco- 
rative treatment,  nor  even  of  sculpture  and 
inlaid  detail,  has  ever  been  appropriated  to  se- 
pulchnd  as  distinguished  from  ecclesiastical  or 
civic  architecture.  In  fact,  sepulchral  architec- 
ture on  a  large  scale,  and  treated  with  great 
splendour,  can  only  differ  from  other  buildings 
of  the  same  epoch  in  the  comparative  freedom 
of  its  plan  and  arrangement.  As  its  chief  ob- 
ject is  splendour,  and  as  it  rarely  needs  to  be 
appropriated  to  practical  uses  in  any  way,  there 
is,  on  the  one  hand,  a  great  freedom  allowed  the 
designer,  which,  if  he  is  very  able,  and  is  of  an 
epoch  of  growth  and  of  intelligence,  may  result 
in  a  building  of  great  magnificence.  On  the 
other  hand,  there  is  no  suggestion  in  the  plan 
itself,  the  result  of  which  may  well  be,  especially 
in  times  not  of  the  most  prosperous  and  vigour- 
ous  artistic  life,  that  the  designer  will  be  de- 
prived of  that  suggestion  which  the  necessary 
plan  and  structure  of  the  building  afford,  and 
will  produce  a  meaningless  work.  It  is  from 
this  reason  that  modem  large  tombs  and  other 
memorial  buildings  are  seldom  of  much  artistic 
interest.  —  R.  S. 

SEPXTIiCEDlE.  A.  A  tomb;  a  cave  or 
structure  for  purposes  of  interment. 

B,  A  receptacle  for  relics,  especiaUy,  in  a 
Christian  altar. 

C.  Same  as  Easter  Sepulchre,  below. 
XSaster  Sepulchre.     A  shallow  arched  recess 

or  niche  in  the  north  side  of  the  chancel,  for  the 
reception  of  the  sacred  elements  between  their 
consecration  on  Maundy  Thursday  and  the 
Easter  High  Mass. 

Holy  Sepulchre.  The  sepulchre  in  which 
the  body  of  Christ  lay  between  his  burial  and 
resurrection.  Its  supposed  site  is  marked  by  a 
church  at  Jenisjilem. 

SEPXTLCHRi:  lilOHT.  A  special  lamp 
8uai)ended  in  the  Holy  Sepulchre,  and  in  all 
churclios  built  to  recall  that  sacred  place. 

SERAOIilO.  A.  An  cnclased  or  protected 
place  ;  hence,  a  Harem. 

B.    A    palace;     The    Seraglio,    used    as    a 
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SERLIO 

proper  name,  the  great  palace  at  Constanti- 
nople. 

Several  different  etymologies  are  given,  and 
this  term,  as  well  as  Serai  and  Serail,  is  used 
indifferently  in  many  senses.  Sir  Richard  Bur- 
ton, deriving  the  word  from  the  Portuguese  cer- 
rar,  writes  it  Serraglio. 

SBRAI ;  SERAIL.  Same  as  Seraglio  in  both 
senses.  In  sense  A  it  has  been  applied  to  a 
Caravanserai  or  Khan. 

SERDAB.  A  small  chamber  connected  with 
an  ancient  Egyptian  tomb.     (See  Mastaba.) 

SERLIO,  SEBASTIANO;  architect  and 
writer  on  architecture ;  b.  Sept.  6,  1475  (at 
Bologna,  Italy);  d.  before  1555  (at  Fontuine- 
bleau,  France). 

The  date  of  Serlio's  birth  is  established  by  the 
records  of  the  church  of  Tommaso  della  Braina 
in  Bologna.  About  1515  he  went  to  Rome  and 
was  intimately  associated  with  Baldassare 
Peruzzi  (see  Penizzi),  who,  at  his  death  in 
1536,  bequeathed  to  him  his  notes  and  draw- 
ings, which  were  afterwanl  used  by  Serlio  in 
the  composition  of  his  books.  He  seems  to 
have  gone  to  Venice  about  1532.  He  measured 
the  ancient  monuments  of  Verona,  and  was  the 
fii-st  to  draw  the  niins  at  Pola  in  Istria.  In 
1541  he  was  established  in  France  by  Francis  I. 
as  ccmsulting  architect  at  Fontainebleau.  Nei- 
ther in  Italy  nor  in  France  is  there  any  buikl- 
ing  of  importance  which  can  with  certainty  be 
ascribed  to  him. — (Miintz,  Heiiaissajicej  \ol. 
III.,  p.  298.) 

Serlio  commenced  the  publication  of  his 
works  with  the  fourth  book,  entitled,  Regale 
general!  di  Architettura  di  Sehastiano  Ser- 
lio Bolognesej  aobra  le  dnqtte  maniere  degli 
edifici .  .  .  Vettezia,  15S7,  The  third  book 
appeared  next  with  the  title,  II  terzo  libro  di 
Sebastiano  Bolognese  net  qvale  si  Jigurano  e 
si  descrivono  le  anticJiitd  di  Roma  .  .  .  Vene- 
zia,  1540.  The  first  book  followed  :  Le  pre- 
mier livre  d^ Architecture  de  S^bastien  Serlio 
Bolognois,  mis  en  lavgne  fran^ise  par  JeJmn 
Martin  .  .  .  1545,  Paris,  The  second  book 
was  published  with  the  first,  J^,  Second  Here 
de  Perspective  de  S^bastien  Serlio  Bolognois^ 
mis  en  langue  frant^aise  par  JeJian  3ta)iin. 
The  fifth  book  was  published  next :  Quinto  li- 
bro di  ArcJiitettnra  di  Sebastiano  Serlio  net 
quale  sitratta  di  diverse  Jonne  di  Tempj  .  . . 
(>  Pans,  1547.  The  sixth  book  was  published 
at  Lvons :  Extraordinario  libro  di  Architet- 
tura  di  Sebastiano  Serlio  .  .  .  treida  parte  di 
opera  Ritstica  mista  con  diversi  ordini .  .  .  in 
Lione,  155 L  The  seventh  book  was  bought 
by  Strada  the  Antiquary,  and  was  published 
after  Serlio's  death  :  II  sett i mo  libro  d^Archi- 
tettnra  di  Sebastiano  Serlio  Bolognese,  nel 
quale  si  t  rat  to  di  molti  accident  i,  etc.,  .  .  . 
Francofnrti  ad  Moennm,  1575.  An  eighth 
book,  on  military  archite(*ture,  was  also  Iwught 
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by  Strada  with  Serlio^s  collection  of  drawings, 

but  appears  not  to  have  been  published.     The 

first  complete  editions  of  his  works  was  printed 

at  Venice  in   1584.     (See  Scamozzi,  Giovanni 

Domenico.) 

Charvet,  Sehastien  Serlio  ;  L6on  Palustre,  La 
BeHaissance  en  France  ;  Mtintz,  Renaissance  ; 
Ainorini,  Elogio  di  ifehastiano  JSerlio  ;  Promis, 
Ingegneri  e  ScriUore  militari  Bolognesi  ;  Redten- 
bacUer,  ArchUe.ktur  der  Italienischen  Jienaissance  ; 
De  Laborde,  Comptes  des  Batiments  du  Boy, 

SERPENTINE.  An  altered  rock  consisting 
essentially  of  a  hydrous  silicate  of  magnesia. 
Used  to  some  extent  for  building  purposes  and 
the  finer  grades  as  marbles.  (See  Verdantique 
Marble,  under  Marble.)  —  G.  P.  M. 

SERVANOONI,  JEAN  NICOLAS  ;  archi- 
tect and  painter ;  b.  May  22, 1695  (at  Florence) ; 
d.  Jan.  19,  1766  (at  Paris). 

Servandoni  studied  painting  under  Penini  and 
architecture  under  Giovanni  Rossi,  and  later  was 
established  in  Paris  as  director  of  decorations  at 
the  opera.  In  1732  he  won  the  first  prize  in 
the  competition  for  the  construction  of  the 
fa^e  of  the  church  of  S.  Sulpice  in  Paris. 
(See  MacLaurin  and  Chalgrin.)  At  S.  Sulpice 
also  he  built  the  organ  lofb  and  decorate<l  the 
chapel  of  the  Virgin.  In  1742  he  built  the 
great  altar  of  the  cathedral  of  Sens  (Yonne, 
France),  and  in  1745  that  of  the  cathedral  of 
Reims,  and  about  the  same  time  that  of  the 
church  of  the  Chartreux  at  Lyons.  In  1752  he 
took  part  in  the  competition  for  the  creation  of 
the  Place  Louis  XV.,  now  Place  de  la  Concorde, 
in  Paris  (see  Gabriel,  J.  A.).  In  1755  Servan- 
doni was  made  court  architect  of  King  Augustus 
at  Dresden,  Saxony.  He  built  the  great  stair- 
case of  the  new  palace  at  Madrid,  Spain,  and 
was  employed  at  Brussels.  Servandoni  was 
especially  successful  in  organizing  fetes,  proces- 
sions, and  the  like. 

Chenneviferes,  Servandoni  in  Bevue  des  Arts  de- 
coratifs;  Mariette,  Abecedario ;  Lance,  Diction- 
naire. 

SERVANTS'  HALL  A  room  where  the 
servants  of  an  establishment  take  their  meals 
and  may  meet  socially. 

SERVICE  PIPE.  The  pipe  by  means  of 
which  water,  gas,  steam,  or  other  fluid  is  carried 
from  a  street  main  into  a  building.  (See  Water 
Supply.)  — W.  P.  G. 

SERVICE  ROOM.  A  room  used  for  the 
service  of  the  table,  usually  in  immediate  con- 
nection with  a  dining  room,  as  in  a  large  house. 
Called  also  sideboard  room.  It  should  be  easy 
of  access  from  the  dining  room  and  from  the 
kitchen,  and  is  commonly  fitted  up  with  closets 
or  dressers  for  crockery,  glass,  table  linen,  etc., 
and  with  tables  for  carving,  and  also  for  the 
adorning  and  arranging  of  dishes.  In  the 
United  States,  the  room  used  in  this  way  is 
generally  called  Butler's  Pantry. 

SERVINO  ROOM.    Same  as  Service  Room. 
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SEWER 
(v.  t.).    To  set  in  position,  as  stones  in  a 


(v.  i.).    To  become  hardened  or  perma- 
nently fixed,  as  plaster. 

SET.  The  form  assumed  by  any  piece  of 
material  or  simple  structure  when  it  has  yielded 
to  pressure  so  as  to  have  lost  in  part  its  original 
form.  Commonly  used  only  in  the  sense  of 
Permanent  Set  (which  see  below). 

Permanent  Set.  The  permanent  form  as- 
sumed by  a  piece  of  material  whose  elasticity 
has  been  overcome  by  long- continued  pressure 
or  by  a  simple  structure,  as  a  truss  or  built  beam 
under  the  same  conditions. 

SET-OFF.     Same  as  Offset. 

SET  SQUARE.  A  draughtsman's  tool,  used 
with  a  T  square,  for  drawing  lines  at  right  angles. 
(See  Triangle.) 

SETT.     Same  as  Set  (n.). 

SETTIGNANO,  DESIDERIO  DA.  (See 
Desiderio  da  Settignano.) 

SETTING  COAT.  The  second  or  third 
coat,  i.e.y  generally  the  final  coat,  in  painting. 

SETTING-OUT.  The  work  of  correctly 
locating  a  building  upon  the  site  which  it  is 
to  occupy,  according  to  the  actual  shape  and 
dimensions  of  its  ground  plan,  or  of  laying  out 
any  part  of  the  work  on  a  building. 

SETTING-OUT  ROD.     (Sec  Rod.) 

SETTLE.  A.  A  seat  or  bench ;  speci- 
fically, a  wooden  bench  with  high  back  and 
arms  for  two  or  more  people,  placed  near  the 
chimney  or  at  the  foot  of  a  bed,  and  often  pro- 
vider! with  a  chest  or  coffer  underneath. 

B.  A  part  of  a  platform  lower  than  another 
part,  as  one  of  the  succassive  stages  of  ascent 
to  the  great  altar  of  the  Jewish  Temple. 

SETTLEMENT.  A  gradual  sinking  of  any 
part  of  a  building,  whether  by  the  yielding  of 
the  foundation,  the  rotting  of  timber,  or  other 
imperfection.     (See  Leaning  Tower.) 

SETTLING.     Same  as  Settlement. 

SETT- OFF.     Same  as  Set-off  (see  Offset). 

SEVER7.  One  bay  of  a  vaulted  structure, 
that  is,  the  space  within  two  of  the  principal 
arches  (see  Transverse  Arch,  imder  Arch,  and 
Arc  Doubleau).  The  term  is  evidently  derived 
from  the  Latin  ciboriurtiy  which  term,  from  its 
original  meaning  of  a  covered  receptacle,  took 
first  the  significance  of  a  rounded  canopy  (set* 
Ciborium),  then  of  a  covered  vessel  or  closet  to 
hold  the  Host  (see  Ciborio),  and  also  of  a  d<)nio- 
shaped  structure  of  any  kind,  whence  comes  the 
present  meaning  of  a  compartment  of  vaulting?, 
whether  dome-shaped  or  not.  (Written  also 
cibory  and  civery.) 

SEWER.  A  conduit  of  brickwork,  or  a 
vitrified  cement  or  iron  pipe  channel,  intendeil 
for  the  removal  of  the  liquid  or  semiliquid 
wastes  from  habitations,  including  in  some 
cases  the  rain  water  falling  upon  roofs,  yards, 
areas,  and  courts.     Wo  may  distinguish  street 
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sewers  and  house  sewers,  the  former  being  laid 
in  the  public  streets,  and  intended  for  all  the 
houses  and  lots  composing  a  city  block  or 
blocks,  the  latter  being  the  lateral  branches  for 
eaih  building.  The  New  York  Building  De- 
partment defines  the  house  sewer  as  '*  that  part 
of  the  main  sewer  of  a  building  extending  from 
a  point  two  feet  outside  of  the  outer  face  of  the 
outer  front  vault  or  area  wall  to  its  connection 
with  a  public  or  private  sewer  or  cesspool/' 
(See  House  Drainage.) — W.  P.  G. 

SEWSRAOE.  A  system  of  sewers  for  vil- 
lages, cities,  and  towns.  Where  sewers  receive 
household  wastes  only,  the  system  is  called  a 
"separate  system,'*  and  where  rainfall  and  sew- 
age are  removed  in  the  same  channels  the  system 
is  called  the  "combined  system."  —  W.  P.  G. 

SEW12R  OAS.  More  properly  Sewer  Air. 
The  contaminated  air  of  sewers,  house  drains, 
soil,  waste,  and  vent  pipes.  It  is  a  mechanical, 
ever-varying  mixture  with  common  air  of  a 
number  of  gases  due  to  the  decomposition  of 
animal  and  vegetable  matter,  such  as  carbonic 
dioxide,  carbonic  oxide,  ammonia,  carbonate  and 
sulphide  of  ammonia,  sulphuretted  hydrogen, 
and  marsh  gas.  Sewer  air  also  contains  organic 
vapours,  and  some  microscopic  germs  or  bacteria. 

—  W.  P.  G. 

SEXFOn..     (See  Foil.) 

SORAFFITO.  The  scratching  or  scoring 
of  a  surface,  as  of  fresh  plaster,  with  a  point  to 
produce  decorative  effects.  Sometimes,  in  plas- 
ter work  or  pottery,  the  scoring  is  done  so  as  to 
reveal  a  surface  of  different  colour  beneath.  The 
process  is  sometimes  carried  far,  even  to  the  dec- 
oration of  large  wall  surfaces.      (See  Graffito.) 

SHACK.  A  rude  hut  erected  for  camping. 
Also  applied  to  more  substantial  though  still 
rude  structures  of  logs,  boards,  or  even  stone, 
frequently  roofed  with  earth.  —  F.  S.  D. 

SHADE.     Same  as  Blind  (n.),  B. 

SHADES  AND  SHADOWS.  That  branch 
of  descriptive  geometry  which  has  to  do  with 
the  laying  out  and  representation,  on  a  drawing 
of  any  object,  of  the  sharlows  and  the  resulting 
shades  formed  by  or  on  the  object ;  the  position 
of  the  source  of  light  being  assumed  at  pleas- 
ure. 

When  an  opaque  object  is  exposed  to  the 
sunlight,  a  portion  of  its  surface  is  illuminated, 
and  is  said  to  be  in  light.  The  portion  turned 
away  from  the  light  is  <]ark,  and  is  said  to  be 
in  shade.  The  line  upon  the  surface  which  sep- 
arates the  light  side  from  the  dark  side  is  called 
the  line  of  shade. 

The  dark  space  beyond,  from  which  the  light 
is  cut  off,  is  cjilled  the  object's  shadow  in  space, 
or  invisible  shadow.  The  invisible  shadow  of  a 
solid  or  of  a  plane  figure  is  taken  as  a  prism  or 
cylinder ;  of  a  right  line,  a  plane  ;  and  of  a 
curved  line,  a  cylindrical  surface.  The  invisible 
shadow  of  a  point  is  a  right  line,  a  line  of 
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shadow  which  has  the  same  direction  as  the 
rays  of  light. 

If  a  Second  solid  object  intercepts  this  shadow 
in  space,  a  portion  of  its  surface  Lb  darkened. 
This  is  called  the  cast  shadow  or  visible  shadow. 
The  cast  shadow  of  a  solid  object,  or  of  a  sur- 
face cast  upon  a  surface,  is  a  surface ;  of  a  line, 
a  line ;  of  a  point,  a  point.  If  the  surface  that 
receives  the  shadow  is  a  plane,  then  the  cast 
shadow,  if  a  right  line,  is  a  right  line,  being  the 
line  of  intersection  of  two  planes.  No  surface 
which  is  in  shade  or  in  shadow  can  receive  a 
cast  shadow. 

The  shadow  cast  by  one  object  upon  the  sur- 
face of  another  is  its  projection  upon  that  sur- 
face, the  rays  of  light  being  the  projectors 
(see  Projection).  When  the  source  of  light  is 
at  a  finite  distance,  the  shallow  is  a  radial  pro- 
jection, or  perspective  (see  Perspective).  When 
it  is  at  an  infinite  distance,  the  shadow  is  a 
parallel  projection.  Shadows  cast  by  the  sun 
are,  practically,  parallel  projections;  all  others 
are  radial  projections. 

It  is  obvious  that  the  line  of  shade  upon  the 
surface  of  an  object  determines  the  shape  of  its 
shadow  in  space,  which  is  bounded  by  the  in- 
visible shadow  of  the  line  of  shade ;  and  also 
the  shape  of  the  cast  shadow,  which  is  bounded 
by  the  visible  shadow  of  the  line  of  shade.  To 
find  the  cast  shadow  of  a  body  it  is  sufficient, 
therefore,  first  to  find  its  line  of  shade,  and 
then  to  find  the  shadow  of  this  line. 

The  rays  of  light  are  commonly  assumed  to 
be  parallel,  as  if  coming  from  the  sun,  and 
their  direction  to  be  such  that  they  make  the 
same  angles  with  the  planes  of  projections  that 
the  diagonal  of  a  cube  makes  with  its  sides 
(35**  15'  50").  The  projections  of  such  rays 
upon  the  planes  of  projection  are  at  45^  with 
the  ground  line.  The  advantage  of  this  is  that 
where  one  portion  of  an  object  projects  in  front 
of  another  portion,  the  width  of  the  shadow 
shows  exactly  the  amount  of  projection,  thus 
giving  information  as  to  the  third  dimension. 

The  shadow  of  a  point  upon  either  plane  of 
projection  is  found  by  drawing  the  projections 
of  its  line  of  invisible  shadow  and  finding  the 
|x)int  where  it  pierces  that  plane.  The  shadow 
of  a  line  is  found  by  determining  the  shadow  of 
a  sufficient  number  of  points  in  it.  For  the 
shadow  of  a  right  line  cast  upon  a  plane  surface, 
it  is  sufficient  to  find  the  shadows  of  its  terminal 
points.  The  shadow  will  be  the  right  line  that 
connects  them. 

The  shadow  of  a  surface  is  bounded  by  the 
shadow  of  the  line  that  encloses  it,  and  that  of 
a  solid  by  the  shadow  of  its  shade-line.  When 
the  solid  is  bounded  by  planes,  the  shade  line  is 
made  up  of  right  lines,  and  its  shadow  is  easily 
found.  When  the  solid  is  bounded  by  cur^'ed 
surfaces,  a  s))ecial  device  is  used  to  find  the  line 
of  shade  and  its  shadow.     Auxiliary  planes  are 
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passed  through  the  object,  parallel  to  the  direc- 
tion of  the  light  aud  perpendicular  to  the  hori- 
zontal plane  of  projection.  Each  of  these  planes 
cuts  the  horizontal  plane  in  a  line  at  45°,  and 
cuts  the  vertical  plane  in  a  vertical  line.  The 
section  of  the  object  itself  is  an  oval,  or  other 
closed  figure,  set  edgewise  to  the  light.  The 
shadow  in  space  of  this  section  is  a  plane  figure 
lying  wholly  in  the  auxiliary  plane,  and  boundeal 
by  the  lines  of  invisible  shadow  cast  by  the 
extreme  points  of  the  section,  those,  namely,  at 
which  the  rays  are  tangent  to  the  section. 
These  are  two  points  in  the  required  shade-line 
upon  the  surface  of  the  object. 

The  projections  of  these  two  tangent  rays,  in 
the  vertical  plane  of  projection,  are  lines  at  45°, 
tangent  to  the  projection  of  the  section.  The 
cast  shadow  of  the  section  lies  wholly  in  the 
vertical  line  in  which  the  auxiliary  plaue  cut« 
the  vertical  plane  of  projection,  and  occupies 
BO  much  of  this  line  as  is  included  between 
these  two  rays.  The  points  in  which  they  pierce 
this  plane  are  two  points  in  the  cast  shadow  of 
the  shade-line. 

The  shadow  cast  upon  the  horizontal  plane 
of  pnijectiona  may  be  found  in  the  same  way, 
and  the  auxiliary  planes  taken  parallel  to  the 
rays  of  light  may,  if  more  convenient,  be  taken 
niinnal  to  the  vertical  plane  instead  of  to  the 
horizontal  one. 

When  the  shadow  cast  by  an  object  falls,  not 
upon  one  of  the  planes  of  projection,  but  upon 
another  object,  each  auxiliary  plane  is  made  to 
cut  them  both.  As  both  sections  lie  in  the 
same  vertical  plane,  and  stand  edgewise  to  the 
light,  the  shadow  of  the  first  will  fall  exactly 
upon  the  edge  of  the  second,  and  the  shadow 
cast  by  the  two  extreme  points  in  the  shade- 
line  of  the  first  object  will  give  the  extreme 
points  of  the  sliadow  cast  by  it  upon  the  sec- 
ond. All  four  points  can  he  determined  in  the 
vertical  plane  of  projection,  by  drawing  tangent 
rays  at  45°  from  the  projection  of  the  iirat 
section  to  that  of  the  second.  If  the  object  is 
of  such  shape  that  one  part  of  it  thmwa  a 
shallow  upon  another  part,  the  two  parts  are 
treated  as  separate  objects. 

When  a  right  line  and  a  cylindrical  surface 
are  both  parallel  to  one  plane  of  projection,  and 
one  Is  normal  and  the  other  is  parallel  to  the 
other  plane,  the  projection,  upon  the  first  plane, 
of  the  shadow  cast  by  the  line  upon  the  cylin- 
drical surface  is  a  tnie  section  of  that  surface. 

When  a  right  line  is  normal  to  either  plane 
of  projection,  the  projection  of  its  shadow  on 
that  plane  is  a  right  line  at  45°,  irrespective  of 
the  form  of  the  surface  upon  which  it  falls. 

In  tlie  case  of  curves,  mouldings,  rings,  etc., 
it  is  convenient  to  use  auxiliary  plana  perpen- 
dir^ular  to  the  one  plane,  and  at  45°  to  the 
other,  and  either  by  the  use  of  a  supplementary 
plane  of  projection,  or  by  the  process  of  revo- 
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lution  (see  Projection)  to  find  the  true  sections 
made  by  each  of  these  planes.  The  tangent 
rays  which  determine  these  planes  of  shade  and 
shadow  are  drawn  upon  these  sections  at  an 
angle  of  35°  15'  60". 

In  architecture  the  objects  are  for  the  most 
part  made  up  of  parallelopipeds,  cylinders, 
cones,  and  spheres,  and  their  shadows  are  mostly 
cast  upon  plane  surfaces,  parallel  to  the  planes 
of  projection.  The  shapes  of  their  shadows 
present,  accordingly,  but  little  variety,  and  can 
easily  be  learned  by  heart,  so  that  they  can  be 
drawn  from  memory.  —  F.  D.  Sherman. 

BHAITT.  A.  An  upright  ol^ect,  high  and 
comparatively  small  in  horizontal  dimensions. 
The  term  is  applied  to 
a  building,  as  when  a 
tower  is  said  to  be  a 
plain  shaft ;  to  an  archi- 
tectural member,  as  when 
a  high  building  is  said  to 
present  a  more  elaborate 
basement  and  a  less 
adonieil  shaft  above  ;  or 
to  a  single  stone,  an  obe- 
lisk, menhir,  cathetone, 
or  the  like.  Even  a 
classical  column  like 
"Pompey's  Pillar,"  made 
up  of  capital,  shaft,  and 
base,  is  called  in  popular 
writing  "a  tall  shaft." 
In  modem  usage,  often, 
a  straight  enclosed  space, 
as  a  well  extending 
through  the  height  of  a 
building,  or  through  sev- 
eral stories,  for  the  pas- 
sage of  an  elevator,  to 
give  light  to  interior 
rooms,  or  the  like. 
Commonly,  in  combina- 
tion, as  elevator  shaft  j 
light  shaft. 

E.  Specifically,  the 
principal  part  of  a  col- 
umn ;  that  which  makes 
up  from  two  thirds  to 
nine  tenths  of  its  height, 
and  which  is  compara- 
tively simple  and  uniform 
in  treatment  from  end  to 
end.  The  shaft  of  an 
Egyptian  column  was 
often  diminished  in  size 
at  the  'bottom,  like  the 
un<Ier  side  of  a  cup,  and 
set  without  a  base ;  then 
tapering  to  the  neck.  9„^„  „^  Hov^lk 
In  Myeensean  art  the  Fusiform  Shapk, 
shaft  was  often  smallest  Cabved  with  Leaf- 
...  Aoa;     Cloister    at 

at     bottom,     increasmg      Bulbh,  Pobtdoai,. 
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in  aixe  upward  b^  an  even  taper;  and  this 
form,  though  often  spoken  of  as  whimsical  and 
sure  to  be  abandoned,  has  its  prototype  iu  the 
trunks  of  certain  palm  trees,  which,  when  used 


as  veranda   posts   and   the   like,  are  of  very 
happy  effect.     The  shafts  of  Doric  columns  of 
the  sixth  century  b.c.  are  about  six  times  as 
high  as  they  are  in  great«et  Uianieter;  and  these 
have  an  entasis  showing  a  very  visible  curve. 
(For  the  shafts  of  the  developed  Grecian  and 
Greco-Roman  columns,  see  those  t«nns, 
and   references  under    them.)      In    the 
earlier    Middle    Ages,  classical    columns 
were  so  often  taken  for  the  new  build- 
ings,  that  their  forms    were   inevitably 
copied  in  new  work;  but  the  result  of 
Itomanesque  work,  in  making  common 
the  semi-cylindrical  buttress  piers  within 
and  without  brought  in  a  change,  and  free 
columns  also  were  made  cylindrical,  with- 
out taper  or  swell.      This  custom  pre- 
vailed  without  change   throughout   the 
epoch  of  Gothic  architecture ;   and  was 
only  replaced,  not  modified,  by  the  rein- 
troduction  of  classical  forms  in  the  fif- 
teenth and  sixteenth  centuries.  —  R.  S. 

(For  the  proportions  of  neoclaaaic  archi- 
tecture determined  by  the  diameter  of  the 
shaft,  see  Intercolumniation ;  also  Colum- 
nar Architecture  and  references.) 

Angle  Bliaft.     (See  under  A.) 

Elerator  Shaft.     (See  Shaft  above,  defini- 
tion, A.) 

Jamb   Bbaft     One  of  several  slender  col- 
umns, serving  for  the  adornment  of  a  deep  jamb. 
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as  of  a  Gothic  or  Romanesque  portal.     Leas 
often  a  single  column,  set  at  the  angle  between 
the  jamb  and  the  face  of  the  wall. 

nUdwaU  Shaft  (See  Midwall  Column,  un- 
der Column.) 

8BAFTBD  IMPOST.  In  mediiBTal  archi- 
tecture, an  arrangement  of  shafts,  wrought  in 
the  mass  of  a  pier  or  jamb,  so  that  correspond- 
ing groupings  of  archivolt  mouldings  may  start 
from  their  caps  at  the  impost  line. 

SHAFTHTG.  Id  mediteval  architecture, 
the  system  of  grouping  shafts  in  a  clustered 
pier,  or  in  the  jamb  of  an  aperture. 

SHAIT  Rmo.  In  mediteval  architecture, 
a  moulded  band  encircling  a  shaft  -  common  in 
early  English  work.     (See  Annulated.) 

SHAKE  (L).  A  rough  split  shingle  about 
3  feet  long,  usually  of  ash.  Used  on  the  roofs 
of  log  cabins,  especially  in  New  York.  —  F.  S.  D. 

SHAKE  (II.).  A  crack  due  to  natural 
causes,  occurring  in  the  interior  of  a  tree  or  log. 
The  term  is  commonly  but  erroneously  used 
also  as  synonymous  with  check. 

Cup  Shake.  One  occurring  between  two 
annual  rings, 

Heait  Shake ;  Star  Shake.  One  radiating 
from  the  centre  of  the  trunk. 

BHAIiB.  A  fine-grained,  thinly  bedded 
arenaceous  rock.  —  G.  P.  M. 

SHAMBLES.  A  slaughter  house ;  by 
extension,  the  stalls  on  or  in  which  butchers 
expose  meat  for  sale. 

SHAUK  (I.).  One  of  the  plain  spaces 
between  the  channels  of  a  triglyph  in  a  Doric 
frieze.     Called  femor  by  Vitruvius. 

SHANK  (II.).  The  shaft  of  a  column; 
obsolete.  —  (C.  D.) 


SHAN  TIT.      A   hut ;    a  small   temporary 

building  of  a  rough  character. 

SHABPE,  EDMXnm,  M.  A,  P.  B.  I.  B.  A ; 
architect;  b  Oct  31,  1809;  d.  May  8,  1877. 
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Received  the  degree  of  B.  A.  at  S.  John's 
College,  Cambridge,  in  1833,  and  M.  A.  in 
1836.  In  1832  he  was  elected  travelling 
Bachelor  of  Arts  for  the  University,  and  spent 
three  years  in  the  study  of  architecture  in 
France  and  Germany.  He  became  a  pupil  of 
John  Rickman  (see  Rickman),  and  in  1836 
established  himself  at  Lancaster,  England.  He 
was  a  profound  student  of  mediaeval  architec- 
ture, and  published  many  important  works  on 
that  subject:  Architectural  FarcUleh  (1848, 
1  vol.  folio  with  supplement) ;  Decorated  Win- 
dows (1  vol.  8vo,  1849) ;  Tfie  Seven  Periods 
of  English  Architecture  (1  vol.  4to,  1851), 
and  numerous  articles  in  architectural 
periodicals. 

Stephen-Lee,  Dictionary  of  National  Biog- 
raphy. 
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A  roofed  structure,  usually  open 
on  one  or  more  sides,  for  storage  and  for  shel- 
ter of  workmen  and  material;  especially  one 
with  a  lean-to  roof. 

SHED  LINE.  The  summit  line  of  high 
ground,  as  being  that  at  which  the  watershed 
begins  ;  hence  the  ridge  of  a  roof. 

SHED  ROOF.     Same  as  Penthouse,  Def.  A, 

SHEETING ;  SHEET  PIUNG.  (See  Ex- 
cavation ;  Pile.) 

SHETIiTNG.  A  hut  for  temporary  shelter. 
Especially,  a  rough  shelter  for  shepherds  and 
sheep  in  Scotland.     (Also  Shealing.) 

SHELF.  Any  ledge,  wide  or  narrow,  made 
of  a  board  or  other  thin  material,  set  edgewise 
and  horizontally,  for  supporting  small  objects ; 
as  in  closets  for  house  linen,  china,  glass,  etc. 
In  general,  a  flat  ledge,  wherever  or  however 
occurring. 

SHIM;  -ING.  A  piece  of  wood  or  thin 
iron  used  sometimes  to  raise  a  part  to  the 
proper  level,  sometimes  to  fill  up  a  bad  joint. 

SHINGLE.  Originally,  a  thin  parallelo- 
gram of  wood  (in  the  United  States  generally 
6  inches  by  18  to  24  inches),  split  and  shaved, 
and  more  recently  sawn,  thicker  at  one  end 
than  the  other ;  used  for  covering  sides  or  roofs 
of  houses,  about  4  or  5  inches  of  its  length 
being  exposed.  Shingles  are  now  sometimes 
made  of  metal  in  the  form  of  tiles. 

SHINGLB-ROOFED.  Roofed  with  shin- 
gles.  

SHINTO;  SHINTOO.  The  moral  code 
or  system  of  Japan.  Shinto  shrines  are  plain 
wooden  structures,  without  images,  thatched, 
and  approached  by  passing  under  one  or  more 
torii,  or  porches  composed  of  two  posts  bearing 
one  or  more  cross  beams,  generally  carved. 
The  latter  are  accepted  as  symbols  of  Shinto. 


F.  S.  A. ;  architectural 
draftsman ;'  b.  July  4,' 1800 ;  d.  June  12,  1873. 
Employed  by  John  Britton  (see  Britton)  to 
illustrate  his  Cathedral  Antiquities  of  Great 
Britain^  making  especially  the  plates  for  Wells 
and  Gloucester.  He  published  Dresses  and 
Decoratioris  of  the  Middle  Ages  (1843,  2 
vols.) ;  Declarative  Arts  of  the  Middle  Ages 
(1851,  4to);  Details  of  Elizabethan  Architec- 
ture (1839,  4to) ;  Encyclopaedia  of  Ornament 
(1842,  folio);  Specimens  of  Ancient  Furni- 
ture (1836,  4to). 

Redgrave,  Dictionary  of  Artists;  Avery  Archi- 
tectural Library^  Catalogue. 

SHEALING.     Same  afl  Shelling. 

SHEARING        FORCE ;         SHEARING 
LOAD.     Same  as  Shearing  Weight. 

SHEARING  STRENGTH.     (See  Strength 
of  Materials.) 

SHEARING  WEIGHT.  That  kind 
of  breaking  weight  or  force  which  acts 
by  shearing ;  i.e.  by  pushing  one  portion 
of  a  member  or  material  past  the  a^oin- 
ing  part,  as  by  a  pair  of  shears.  (See 
Strength  of  Materials.) 

SHEATHING.  In  carpentry,  a  cov- 
ering or  lining  to  conceal  a  rough  surface 
or  to  cover  a  timber  frame.  In  general, 
any  material,  such  as  tin,  copper,  slate, 
tiles,  etc.,  prepared  for  application  to  a 
structure,  as  covering. 

SHEATHING  BOARD.  A  board 
prepared  for  sheathing  purposes,  often 
with  tongue  and  groove  for  jointing. 

SHEATHING  PAPER.  A  coarse 
paper  specially  prepared  in  various  grades 
and  laid  with  a  lap  under  clapboards, 
shingles,  slates,  etc.,  to  exclude  weather, 
or  between  the  upper  and  under  flooring, 
for  deafening.     When  made  with  asbestos  ' 

or  with   magneso-calcite  it  Is  ««ed  for  «""^rp*'Bo^'l^j;i5/o",^ST';ri^K"D''Tii^rT^^ 
fireproonng.  shown  is  German. 
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SHIPFinv ;  SHIPPON.     In  local  British 

usage,  a  stable  fur  cattle. 

BHOB.  A  piece  of  stone,  timber,  or,  more 
comtDtinlj,  of  iron,  shaped  to  receive  the  lower 
end  of  any  member ;  either  to  protect  the  end, 
as  in  the  case  of  a  pile  which  Ib  to  be  driven 
into  hard  ground,  or  to  secure  the  member  at 
its  junction  with  another.  In  this  case,  com- 
monly  adapted  to  prevent  the  penetration  or 
rupture  of  one  member  by  the  other,  as  in  the 
case  of  a  plat«  under  the  end  of  a  post  or  under 
the  nut  of  a  tie  rod. 

SHOOT  (n.).     A.   The  thrust  of  an  arch. 

S.    Same  as  Chute. 

BHOOT  (v.).  In  carpentry,  to  dresa  an 
edge ;  especially  to  trim  two  adjoining  edges 
with  great  care,  so  as  to  make  a  close  joint. 
(Compare  List,  v.) 

BHOOTINO  BOARD.  A.  A  slab  of 
wood  or  metal  used  by  carpenters,  and  pro- 
vided with  a  device  for  holding  an  object  vhile 
it  is  being  shaped  for  use. 

S.  An  inclined  board  fitted  to  sUdc  material 
from  one  level  to  another. 

SHOOTING  BOX.  A  building  intended 
as  a  dwelling  for  pensons  engaged  in  the  pur- 
suit of  deer,  wild  birds,  or  the  like.  The  term 
includes  the  necessary  outbuildings.  (See 
Hunting  Box.) 

BHOOTUfa  GALLERT.  A  long  room 
with  a  target  at  one  end,  arranged  for  practice 
with  firearms. 

SHOP.  A.  A  place  where  goods  are 
offered  for  sale ;  in  this  sense,  employed  in 
Great  Britain  for  large  and  elegant  as  well 
as  small  establishments;  rare  in  the  United 
States,  but  perhaps  increasing  in  frequency  in 
the  Eastern  cities.  In  the  British  colonies  the 
tendency  seems  to  be,  as  in  the  United  States, 
toward  the  use  of  the  word  Store,  The  term 
Shop  Front  is  iu  common  use  in  America  for  the 
glass  door,  show  windows,  etc.,  of  what  is  other- 
wise called  a  store.  This  has  become  an  im- 
portant part  of  street  architecture  in  modem 
cities,  although  it  cannot  be  thought  to  have 
been  treated  successfully  except  in  a  very  few 
cases.  The  interior  and  exterior  of  modem 
shops  are  often  costly  and  treated  with  a  good 
deal  of  architectural  pretension,  but  the  condi- 
tions are  against  the  introduction  of  anything 
of  permanent  value  into  the  constructive  archi- 
tecture or  the  added  decoration. 

B.  A  place  in  which  work  is  done ;  usually 
distinguished  from  a  factory  by  the  smaller 
number  of  workmen  employed  or  the  less 
extensive  use  of  machinery.  Thus,  a  carpenter 
shop  is  supposed  to  be  a  place  where  much 
work  is  done  by  hand  or  by  the  aid  of  the  sim- 
plest machines.  In  this  sense,  often  used  in 
combination,  as  machine  shop,  workshop,  repair 
shop,  and  the  like. 

C.  By  extension  of  the  usage  B,  the  work- 
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men  employed    in  a  shop,   including  foreman 
and  master;  as  when  a  certain  establishment  is 
spoken  of,  or  a  principal  is  said  to  have  estab- 
lished an  excellent  shop. 

SHOP  FRONT.  That  portion  of  the  front 
of  a  building  which  is  especially  arranged  to 
afford  extensive  show  windows  for  a  shop  or 
store ;  characteristically,  it  is  a  screen  of  win- 
dows, glazed  with  large  sheets  of  plate  glass, 
the  door  being  in  a  recessed  vestibule,  and  the 
structural  supports  being  (eduo«d  to  a  mini- 
mum, so  as  to  give  the  greatest  possible  space 
for  display  of  goods. 

SHORE.  A  piece  of  timber  to  support  a 
wall,  UHually  set  in  a  diagonal  or  oblique  posi- 
tion, to  hold  the  wall  in  place  while  the  under 
part  of  it  is  taken  out  for  repairs,  or  for  the 
cutting  of  larger  window  openings,  or  the  like. 
(See  Shoring,)  — R.  S. 

SHORB  UP.  To  hold  or  support  by  means 
of  Shores.     (See  Shoring.) 

SHORING.  The  process  of  supporting  a 
building  or  part  of  one  upon  Shores. 


Under  this  head  will  be  included  the  process 
of  raising  buildings,  and  the  process  of  moving 
buildings  from  place  to  place. 

The  ordinary  method  by  which  buildings  are 
shored  is  shown  in  Fig.  1,  which  is  a  cross 
section  of  a  wall  held  by  needies  through  the 
medium  of  jack  screws  resting  upon  tempo- 
rary wooden  blocking.  In  supporting  a  small 
weight,  —  as  in  the  case  of  removing  a  single 
pier  between  two  windows,  —  one  or  two  up- 
right timbers  may  take  the  place  of  the  crib 
work  shown.  Many  other  methods  of  shoring 
parts  of  buildings  are  used,  such  as  by  pumps, 
or  large  square  timbers  having  jack  screws  jn- 
serteil  in  the  lower  end,  which  bear  on  tempo- 
rary foundations  of  timber,  their  upper  eiids 
being  inserted  either  under  the  walls,  or  in 
notches  cut  in  them.  It  is  also  customary  to 
bol<l  isolated  piers  or  iron  columns  by  cramping 
them  with  timbers  and  belts,  depending  upon 
friction  and  utilizing  any  convenient  indenta- 
tion, or  bars  passing  through  holes  that  have 
been  drilled. 

A  part  of  a  building  raised  to  position  with 
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tbe  screws  removal  is  shown  in  Fig.  3.     If  the 
wall  is  only  to  be  underpinned,  the  new  aub- 
stnicture  is  built  up  between  the  needleB,  which 
are  about  four  feet  apart,  according  to  circum- 
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stances;  then  wedged  with  iron  or  slate  and 
left  for  the  mortar  to  harden  uutil  the  needles 
can  be  removed.  The  holes  thus  left  are  then 
filled  in  with  masonry. 

If  the  building  is  to  be  removed,  long  inter- 
mediate needles  are  introduced,  running  from 
wall  to  wall  BO  as  to  hold  the  building  to- 
gether. These  are  supported  on  very  heavy 
string  timbers,  shod  with  hardwood  saddles  on 
the  under  side.  Rollers  of  beach  or  maple  are 
inserted,  resting  on  the  temporary  platform  or 
wooden  cribbing,  and  then  the  acrewa  and  short 
needles  are  removed.  If  there  is  room  enoi^h 
t«  get  them  in,  the  long  needles  are  inserted 
first,  and  the  raising  is  done  by  screws  under 
them  until  the  proper  height  is  reached  for  in- 
serting the  stringers  and  rollers.  These  expe- 
dients have  to  be  varied  constantly  according  to 
circumstances,  and  it  is  necessary  always  to 
bring  the  whole  weight  upon  the  long  stringers, 
so  that  when  the  power  is  applied  to  them  they 
will  carry  the  building  along  without  straining. 
AUowances  are  always  made  for  settlement  in 
the  foundation  platform  over  which  the  build- 
ing is  to  be  moved,  so  that  it  is  always  going 
alightly  up  hill.  The  apparatus  generally  used 
for  moving  is  a  capstan  or  windla^  operated 
by  one  or  two  horses,  and  sometimes  two  cap- 
stans are  used.  The  chain,  which  is  given  a 
good  hitch  around  the  windlass,  is  a  long  one, 
running  through  many  pulleys  attached  to  the 
stringers,  and  other  pulleys  fastened  to  iron 
bars  which  are  driven  in  the  ground.  This 
equalizes  the  strain  on  all  parts  of  the  buililing 
and  furnishes  the  multiplication  of  power  that 
is  necessary. 

Shoring  is  oftener  required  for  matting  re- 
pairs or  alterations  to  buildings  than  as  a  pre- 
liminary step  to  moving  them.  The  alterations 
may  involve  a  considerable  raising  of  the  whole 
superstructure.  The  tnissed  roof  of  a  beer 
storage  bouse  in  Milwaukee  was  raised  30  feet, 
407 
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the  masons  following  the  house  raisers  until  the 
desired  height  was  reached.  Some  extraordinary 
alterations  have  been  made  in  buildings  that 
have  been  shored  up.  The  entire  original 
Chamber  of  Commerce  Building  at  Chicago 
was  held  on  temporary  foundations  and  steel 
needles  until  the  steel  and  concrete  foundation 
of  the  present  fourteen-story  building  were  put 
in.  In  the  Chicago  Opera  House  block,  which 
is  a  comparatively  new  twelve-story  building, 
but  was  built  with  coursed  foundations  of  con- 
crete and  stone  under  the  interior  columns,  a 
tier  of  iron  columns  was  held  up  and  new 
foundations  of  concret«  and  steel  built  under 
them,  so  as  to  insert  basement  columns  and 
provide  a  clear  open  cellar,  without  disturbing 
the  business  of  the  first  story. 

For  the  shoring  and  raising  of  wooden  build- 
ings, wooden  screws  were  first  used  about  1840 ; 
the  method  in  which  these  were  employed  Is 
shown  in  Fig.  3.  The  post  shown  performed 
the  office  of  the  modem  pump,  and  was  placed 
under  any  part  of  the  building  requiring  tem- 
porary support.  This  primitive  apparatus  was 
supplanted  by  the  use  of  wrought-iron  screws 
about  the  year  1850.  It  was  soon  found  that, 
by  reason  of  the  softness  of  the  metal  and  the 
knocking  about  and  rough  handling  to  which 
they  were  sultjected  when  not  in  use,  the 
threads  became  injured  and  would  not  work  in 
the  nuts  or  sleeves,  and  they  were  abandoned. 
Next,  cast-iron  screws  came  into  use,  and  as 
they  were  rough  and  the  joining  of  the  mould 
had  to  be  obliterated  to  make  them  work,  their 
threads  were  cut  by  machinery.  But  this  was 
too  expensive,  and  some  one  invented  a  way  of 
casting  seamless  screws  which  were  so  smooth 
and  perfect  that  they  could  be  used  just  as  they 


came  from  the  sand.  These  screws  are  still 
the  standard  for  all  ordinary  work.  An  illustra- 
tion is  given  in  Fig.  4.  They  are  2|  inches  in 
diameter  and  2  feet  long;  the  pitch  is  |  inch, 
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and  the;  have  a  raising  distance  of  14  inches 
without  shifting.  Their  lifting  power  is  five 
tons  to  one  man  with  a  4-foot  lever,  which  is  an 
ordinaty  iron  bar  with  one  end  slightly  bent  to 
regulate  the  distance  that  it  enters  the  head. 
It  is  only  in  exceptional  cases  that  steel  screws 
with  cut  threads  are  used  for  lifting ;  but  long 
steel  screws  2]  inches  in  diameter  have  been 
used  with  pumps  during  the  last  ten  years  for 
pushing  horizontally,  in  cases  where  buildings 
have  to  be  turned  on  a  pivot,  or  pushed  into 
places  where  a  windlass  cannot  be  used. 

Hydraulic  jacks  are  used  only  in  connection 
with  screws  at  extra  heavy  points.  The  most 
expert  house  raisers  will  not  use  them  unless 
they  can  cat<^h  the  weight  on  screws  in  case  of 
accident  to  the  jacks.  They  were  employed 
many  years  ago  at  San  Francisco  for  raising 
entire  buildings.  In  1862  the  Franklin  House 
at  Chicago  was  raised  with  hydraulic  power. 
One  pump  was  used  for  all  the  jacks,  which 
were  set  in  the  walla.  This  method  has  gone 
entirely  out  of  use. 

The  moving  of  frame  houses  through  the 
streets  has  been  a  matter  of  very  common  oc- 


currence, especially  in  the  large  cities  of  the 
western  part  of  the  United  States  which  have 
grown  BO  rapidly  during  the  last  forty  years. 
Where  property  increased  so  rapidly  in  value 
and  there  was  always  a  demand  for  cheap  build- 
ings in  outlying  iliatricta,  it  was  very  economical 
to  move  the  light  balloon  frame  buildings  oc- 
cupying central  lota  which  demanded  improve- 
ments. The  constniPtion  of  elevated  viaducts 
for  railroads  has  been  the  cause  for  moving  great 
numbers  of  buildings  of  a  heavier  character. 

The  new  foundations  of  the  Chamber  of  Com- 
merce Building,  at  Chicago,  were  put  in  in  the 
winter  of  1890  and  1891,  and  this  is  the  first 
time  that  steel  beams  were  used  for  ceeiiles. 
They  were  27  feet  long  between  bearing  points 
and  the  following  sizes  were  used  :  15-in(:h,  50 
lbs.  per  foot,  regular  pattern ;  8-inch,  60  IV. 
per  foot,  special  pattern  ;  1 2-inch,  60  lbs.  per 
foot,  special  pattern;  and  15-inch,  80  lbs.  per 
foot,  special  pattern.  Iron  beams  had  been 
used  for  this  purpose  as  long  ago  as  1875,  the 
contractors  preferring  Belgian  beams  rolled  to 
extra  thitkness  so  as  to  proride  against  the  pos- 
sibility of  their  breaking  down  in  the  web. 

One  of  the  most  important  uses  of  shoring  is 
in  preventing  the  settlement  of  old  buildings 
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caused  by  the  erection  of  new  ones  on  adjoining 
lota  where  the  soil  is  compressible.  When  this 
is  done  a  new  foundation  is  built  for  both  build- 
ings, after  shoring  up  the  old  one  in  the  usual 
way :  Fig.  5.  The  weight  of  the  old  building 
is  then  transferred  to  the  new  foundation  by 
placing  a  row  of  short  pumps  and  screws  on  it, 
directly  under  the  wall  and  as  the  new  building 
settles  the  screws  are  turned  upward  from  time 
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to  time  until  all  the  settlement  has  ceaaed. 
Then  the  pumps  are  gradually  removed  and  the 
wall  underpinned :  Fig,  6. 

It  is  believed  that  brick  buildings  were  first 
moved  in  1850  at  Boston,  Massachusetts,  in 
the  widening  of  Tremont,  Washington,  and 
Hanover  streets.  This  work  was  done  by 
James  Brown.  He  afterward  took  into  part- 
nership James  Hollings worth.  Tc^ther  they 
first  devised  the  method  now  in  use  for  turning 
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l>uildlDgs  on   pivots.     Buildings  are  not  Bup- 
ported  entirely  on  pivots  for  this  process,  but 
tbe  pivot  is  used  for  keeping  them  in  position, 
tbe  main  weight  being  on  the  rollers.     The 
power  used  is  mainly  applied  by  long  steel  screws, 
set  at  various  pointo  about  the  building.    Brown 
and  Hollingsworth  moved  to  Chicago  in  1857, 
and  tbe  firat  brick  building  raised  in  Chicago 
was  the  Thayer  building  in  Bandotph  Street, 
between  State  and  Dearborn,  in  that  year.  Tbe 
second  was  at  the  comer  of  Madison  and  Mar- 
ket Streets,  raised  in  the  spring  of  1858.     The 
third  brick  building  raised  and  underpinned  in 
Chicago  was  the  Commercial  College  building, 
State  and  Randolph  Streets,  in  the  spring  of 
1859,  and  was  done  under  the  direction  of  the 
writer  of  this  article.     The  Tremont  House,  the 
largest  hotel  in  that  city,  was  raised  9  feet  in 
1861 ;  and  this  was  the  largest  unde 
tbe  kind  up  to  that  time.     This  fe; 
scribed   anil    published   all   over  tbi 
world.     After  that  nearly  all  of  tbe 
stone  buildings  then  standing  in  th 
section  of  Chicago  were  raised  to  the 
of  the  city,  which  was  established  t( 
effective  sewerage. 

Many  builUiogs  have  been  moved  ( 
Frame  buildings  at  Chicago  are  move 
across  the  rivers  that  intersect  the 
city  and  to  considerable  distances 
on  the  same.  At  Eureka,  California, 
also,  many  buildings  have  been 
moved  across  the  water.  Many 
of  the  state  buildings  at  the 
World's  Columbian  Exposition 
were  moved  sway  entire,  and  the 
Delaware  state  building  was  moved 
across  Lake  Michigan  on  floats. 

The  following  are  among  the  most  remarkable 
instances  of  bouse  moving :  — 

In  the  winter  of  1887-1888,  the  Brighton 
Beach  Hot«l  at  Coney  Island,  near  New  York, 
which  was  gradually  iMing  undermined  by  the 
sea,  was  moved  back  from  tbe  beach  595  feet. 
This  building  was  of  wood  heavily  framed,  three 
and  four  stories  high,  having  five  large  towers  six 
and  seven  stories  high,  and  weighed  5000  tons. 
It  was  460  feet  long  and  210  feet  deep,  and  was 
broadside  to  tbe  sea.  It  was  first  raised  by  screws 
and  then  lowered  upon  112  flat  cars  standing 
on  24  parallel  railroad  tracks  which  were  built 
between  the  blocking.  To  each  of  these  cars 
was  given  a  nearly  equal  weight  of  44  tons. 
The  24  trains  of  cars  were  coupled  together 
rigidly.  The  transfer  of  the  weight  to  the  cars 
was  made  by  hydrauhc  jacks.  The  building 
was  moved  by  an  arrangement  of  falls  and 
sheave  blocks,  there  being  34  of  the  latter  and 
12  sixfold  purehases,  the  main  block  of  each 
purchase  being  attached  to  the  cars,  while  the 
opposite  block  was  fastened  by  chain  slings  to 
the  track  on  which  the  car  rested  about  100 
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feet  distant  fivm  the  building ;  the  power  em- 
ployed was  from  six  locomotives  standing  on  two 
tracks  in  trains  of  three  each.  Six  ropes  were 
attached  to  each  train.  The  building  was 
moved  117  feet  on  the  first  day,  and  on  other 
days  at  about  the  same  rate.  The  whole  was 
planned  and  executed  by  Benjamin  C.  Miller, 
of  Brooklyn,  New  York. 

In  October,  November,  and  December,  1 895, 
the  Emmanuel  Baptist  Chureh  on  Michigan 
Boulevard,  Chicago,  was  moved  50  feet  south. 
It  was  built  of  stone,  covering  93  by  161  feet, 
the  greatest  height  of  the  roof  being  about  100 
feet.  Tbe  atone  tower  with  slated  wooden  spire 
was  24  by  24  feet  and  225  feet  high,  weighing 
1430  tons,  the  whole  weight  being  6652  tons. 
It  was  first  raised  by  175  30-ton  steel  screws 
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under  tbe  tower  and  1100  5-ton  cast-iron  screws 
under  the  rest.  The  bed  on  which  it  was 
moved  was  formed  of  60-1h.  steel  rails  on  a 
heavy  grillage  of  timber.  The  rails  were 
bunched  in  threes,  fours,  and  fives.  Sixteen 
hundred  Steel  rollera  were  used,  and  this  was 
the  firat  use  made  of  them  for  the  purpose,  as 
hard  wood  rollers  would  have  been  crushed. 
They  were  25  inches  long  and  2  inches  in  diam- 
eter, being  tempered  to  correspond  with  the 
rails.  The  weight  of  tbe  building  was  carried 
on  15-inch  I  beams,  in  bunches  of  two  and  three 
respectively,  but  the  rollera  were  not  in  contact 
with  tbe  under  side  of  these  beams.  They  were 
separated  tivm  them  by  linings  of  Bessemer 
steel  ^  inch  thick  by  12  inches  wide  and  2  feet 
long.  These  linings  were  forged  with  a  bevel 
of  2  inches  at  each  end  so  as  to  permit  the  feed- 
ing of  the  rollers,  and  were  cushioned  to  the 
I  ))eams  with  heavy  carwheel  paper.  Tbe  illus- 
tration (Fig.  7),  which  shows  two  sections  of  the 
work  under  the  tower,  will  serve  to  show  these 
dispositions,  as  well  as  the  method  of  applying 
the  motive  power.     The  steel  rail  ruunera  bad 
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a  rise  of  1  to  360  to  allow  for  eettlement.  Ex- 
tra heavy  timbers  were  fastened  parallel  t«  the 
north  wall  of  the  church  to  serve  as  a  reetiug 
base  to  moving  force.  Heavy  iron  chains  at  10 
feet  iDtervals  held  these  to  the  ground  sills, 
transfeniug  the  moving  force  to  the  compressed 
ground  under  the  building.  Sixty  long  steel 
screws,  in  piunps,  with  capacity  of  5  tons  each, 
were  used  to  apply  the  moring  force,  with  one 
man  to  each  screw.  They  were  placed  between 
the  abutting  timbers  and  the  upper  timbers  of 
the  Huperstnicture.  The  50  feet  of  movement 
was  covered  in  6  days  with  60  men.  After 
moving,  all  the  parts  of  the  church  which  were 
out  of  plumb  before  anything  bad  been  done 
were  straightened  and  the  whole  left  better  than 
ever  before.  The  contract  was  taken  by  H. 
Sheeler,  and  the  calculations  and  supervision 
were  by  Charles  H.  Rector. 

In  1893  the  Normandy  apartment  building,  a 
three-story  brick  and  atone  structure  at  116  to 
122  Laflin  Street,  Chicago,  which  happened  to 
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of  each  with  one  hundred  tons  of  sand  to  bat 
ance  them.  They  were  aucceeafully  put  together 
on  the  new  foimdatton,  anchored,  and  finished 
olT  as  a  new  building  which  has  never  shown 
any  effects  of  the  operation.  The  necessity  for 
preserving  the  proper  level  of  the  platform  and 
providing  against  its  gradual  settlement  in  this 
case  will  be  reailily  appreciated,  but  the  whole 
operation  was  conducted  without  failure  or  acci- 
dent. This  is  the  first  time  that  a  brick  build- 
ing has  been  cut  in  two  and  united  again.  This 
work  was  done  by  L.  P.  Frieatedt  under  the 
direction  of  the  writer. 

There  are  two  remarkable  facts  connected  with 
the  art  of  house  shoring  and  moving.  One  is 
that  it  is  purely  an  empirical  art.  Those  who 
have  practised  it  most  and  brought  it  to  ita 
present  condition  are  not  what  are  considered 
scientific  men,  or  men  of  mathematical  or  theo- 
retical training.  The  most  of  mathematics  that 
is  employed  is  in  estimating  the  weight  to  be 
lifted  and  the  necessaiy  area  of  the  temporary 


be  on  the  right  of  way  of  the  Metropolitan  Ele- 
vated R.  R.  Co.,  was  moved  backward,  turned 
90  degrees,  and  made  to  face  on  Van  Buren 
Street,  which  is  at  right  angles  to  the  street  on 
which  it  had  stoo<l.  The  building  was  94  by 
84  feet  and  estimated  to  weigh  8000  tons. 
The  work  was  successfully  doue  by  L.  P.  Frie- 
stedt. 

One  of  the  most  remarkable  instances  of 
house  moving  was  in  the  case  of  the  three-story 
apartment  building  at  Chicago,  moved  from 
147  and  149  Centre  Street,  to  171  anil  173 
8heffiel<l  Avenue.  It  was  on  the  right  of  way 
of  the  Northwestern  Elevated  R.  R.  Co.  There 
was  no  possible  direction  in  which  the  building 
could  hs  moved  as  a  whole  on  account  of  ob- 
structions, for  it  was  49  by  72  feet  in  size,  so 
the  building,  which  was  a  comparatively  new 
one,  was  cut  into  two  vertically  throiigh  ita 
greatest  axis,  and  moved  in  two  sections,  one 
following  the  other,  on  the  same  platform  ;  the 
aggregate  distance  travelle<l  was  nearly  800  feet 
and  three  corners  had  to  be  turned  by  each  sec- 
tion. The  sections  had  brick  walls  oidy  on 
one  side,  and  it  was  necessary  to  load  the  floors 


foundations  required.  Everything  else  is  the 
result  of  repeated  experiment.  Another  fact  is 
that  there  are  no  records  of  any  disasters  that 
have  followed  attempts  to  move  or  raise  heavy 
structures.  One  reason  for  this  is  that  the 
system  followed  is  such  that,  if  any  piece  of 
material  used  fails,  there  is  idways  another  to 
take  the  strain,  and  it  is  one  that  necessarily 
requires  the  constant  shifting  of  loads  from  one 
point  to  another  in  onler  to  cany  on  the  work. 
When  it  is  understood  that  a  large  part  of  the 
work  of  house  shorers  is  to  make  safe  buildings 
which  give  evidence  of  insufiicient  supports  or 
foundations,  it  will  Ije  realized  that  the  house 
raiser  is  constantly  obliged  to  face  dangers  caused 
by  the  mistakes  of  others,  and  caution  is  almost 
an  instinct  with  him. 

Very  little  work  of  this  kind  has  been  done 
in  European  countries,  though  the  greatest 
interest  in  what  has  been  done  in  the  United 
States  has  been  excited  abroad,  aud  the  most 
reliable  accounts  of  them  can  be  found  in  foreign 
journals.  Notwithstanding  many  instances  in 
which  American  contractors  have  been  consulted 
in  other  countries,  where  their  services  might 
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have  prevented  much  destruction  of  property, 
there  is  no  record  of  any  of  them  having  been 
thus  employed.^  The  reason  is  that  such  mat- 
ters are  first  referred  to  engineers,  who  cannot 
understand,  without  mathematical  deductions, 
how  the  American  operations  have  been  carried 
on,  and  consequently  cannot  be  convinced  that 
they  are  safe. 

Furthermore  there  are  no  published  treatises 
on  this  subject  to  which  i-eference  can  be  made. 
(For  work  done  in  Europe  in  the  way  of  sup- 
porting buildings  while  they  are  in  course  of 
alteration  or  repair,  see  footnote  and  Under- 
pinning.    See  also  Shore ;  Needle.) 

—  Peter  B.  Wight. 

SHOT.  Having  its  edges  straight  and  true, 
said  of  a  board  or  plank. 

Riley,  Building  Construction, 

SHOT  TOWnR.  A  high  building  for  the 
manufacture  of  shot,  which  are  formed  by  drop- 
ping molten  lead  from  an  upper  story  or  plat- 
form into  a  cistern  of  water  at  the  bottom. 
The  mass  of  lead  subdivides  into  drops  during 
the  descent,  and  the  size  of  the  shot  is  frequently 
r^;ulated  by  perforated  screens  or  sieves,  having 
openings  of  various  sizes,  through  which  the 
lead  is  poured. 

SHOT  WINDOW.  In  Scotland,  an  un- 
glazed  window,  generally  circular. 

SHOniaDER.  The  projection  or  break  made 
on  a  piece  of  shaped  wood,  metal,  or  stone,  where 
its  width  or  thickness  is  suddenly  changed,  as 
at  a  tenon  or  rebate,  the  break  being  usually 
at  right  angles. 

SHOniaDERINa.  The  raising  of  the  upper 
edge  of  a  slate  with  mortar  so  that  at  the  lower 
edge  it  may  make  a  closer  joint  with  the  slate 
which  it  overlaps. 

SHOniaDER  PIECB.  A  piece  of  material 
secured  to  another  part  or  parts  so  as  to  form  a 
shoulder. 

SHOW  ROOM.  A  room  especially  adapted 
to  the  effective  display  of  objects  on  sale. 

SHOW  WINDOW.  A  Shop  Window, 
arranged  for  the  display  of  goods  to  persons  in 
the  street. 

SHREAD  HEAD.  Same  as  Jerkin 
Head. 

*  Since  this  was  written  information  has  been 
received  that  in  carrying  out  the  extensive  munici- 
pal improvements  lately  instituted  in  Budapesth, 
Hungary,  there  has  been  secured  the  assistance  of 
L.  P.  Friestedt,  of  Chicago,  who  performed  the 
remarkable  feat  of  moving  a  large  brick  building, 
in  two  sections,  and  reuniting  the  same.  The 
changes  in  street  lines  included  the  ground  occu- 
pied by  several  important  buildings,  some  of  them 
monuments  of  mediaeval  art.  These  have  been  suc- 
cessfully saved  by  moving  them,  while  others  at 
this  writing  are  being  moved  and  reconstructed. 
The  authorities  would  not  allow  the  work  to  be 
done  until  very  heavy  surety  bonds  were  given. 

—  P.  B.  W. 
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SHUTTING  SHOE 

SHREADINO;  SHREDDING.  Light  fur- 
ring strips  of  wood  secured  to  the  under  side  of 
rafters  to  give  nailing  to  slieathing  or  laths. 

SHRINE.  In  architecture,  a  receptacle  for 
sacred  relics,  most  often  the  body  of  a  saint. 
The  shrine  is  then  a  tomb  in  a  Choir,  Chapel, 
or  Crypt,  such  as  that  of  S.  Edward  "the 
Confessor"  in  Westminster  Abbey.  Portable 
shrines  are  made  for  smaller  relics,  often  of 
very  rich  material  and  splendidly  adorned. 

SHRINKAGE.  The  contraction  of  ma- 
terials by  cooling,  as  metal,  or  by  drying,  as 
timber.  In  the  latter  case,  shrinking  is  at  right 
angles  with  the  direction  of  the  grain.  (See 
Seasoning  Timber ;  Wood  Construction.) 


(See  Confessional.) 

SHROUDE.     Same  as  Crowde. 

SHUTE.     Same  as  Chute. 

SHUTTER.  A  movable  screen,  cover,  or 
similar  contrivance  to  close  an  opening,  espe- 
cially a  window.  In  the  United  States  the  term 
is  commonly  made  to  include  all  varieties  of 
hinged  and  swinging  Blinds,  as  well  as  any  solid 
or  nearly  solid  structure  to  close  an  opening 
tightly  at  the  outside.  These  latter  would  not 
be  spoken  of  as  blinds. 

Box  Shatter.  An  inside  folding  shutter,  so 
contrived  that  when  not  in  use  it  can  be  folded 
back  into  a  recess  provided  for  it  in  the  deep 
window  jamb.  Usually  the  upper  and  lower 
sections  are  separate,  for  independent  opening 
and  closing. 

Louver  Shutter.  One  fitted  with  louver 
boards,  i.e.  with  slats  set  diagonally  and  im- 
movable, as  distinguished  from  a(|justable  slats. 
(See  Rolling  Blind,  B,  under  Blind;  Rolling 
Slat,  under  Slat.) 

Rolling  Shatter.  A  shutter  made  of  thin, 
slender  strips  secured  edge  to  edge  by  hinge-like 
joints,  so  that  the  whole  combination  results  in 
a  flexible  structure  which  can  be  rolled  and  un- 
rolled, usually  at  the  top  of  the  opening. 
These  may  be  of  wood,  but  are  most  often  of  iron 
or  steel,  and  used  to  protect  openings  from  fire, 
burglars,  etc.  Rolling  shutters,  an  invention 
of  the  second  half  of  the  nineteenth  century, 
are  wholly  distinct  from  shutters  with  rolling 
slats. 

Venetian  Shutter.  One  with  slats ;  either 
with  rolling  slats  held  together  by  a  strip  which 
causes  them  all  to  move  or  to  "roll"  simultane- 
ously, or  a  Louver  Shutter. 

SHUTTER  BAR.  A  bar  for  locking  a  pair 
of  window  shutters  on  the  inside,  generally 
pivoted  on  one  leaf  and  dropping  into  a  socket 
on  the  other. 

SHUTTER  LIFT.  A  small  shutter  bar 
with  a  handle  for  convenience  in  opening  or 
closing  and  locking  shutters. 

SHUTTING  SHOE.  A  device  of  iron  or 
stone  with  a  shoulder,  sunk  in  the  middle  of  a 
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gateway,  as  in  a  carriage  drive,  against  which 
the  gate  is  shut  and  secured. 

SIAM,  ARCHirBCTURB  OF.  (See  Far- 
ther India,  Architecture  of.) 

SICARD  VON  SICARDSBURG,  AU- 
GUST ;  architect ;  b.  Dec.  6, 1813 ;  d.  June  1 1, 
1868.  A  pupU  of  Edward  Van  der  Null  (see 
Null),  and  was  associated  with  him  in  all  his 
principal  undertakings,  especially  the  Hofoperor 
kaus  in  Vienna. 

Allegemeine  Deutsche  Biographie, 

SICIL7,  ARCHITECTURB  OF.  Although 
Sicilian  monuments  are  very  distinctive,  they 
have  a  great  deal  in  common  with  those  of  the 
nearer  provinces  of  the  mainland.  Of  the  pre- 
historic peoples  the  remains  are  mainly  not 
architectural.  Phoenicians  and  Siculi  left  polygo- 
nal and  other  primitive  constructions  at  Cefalilt, 
Mt.  Eryx,  and  Motye,  or  Motya.  The  series  of 
pure  Hellenic  monuments  begins  earlier  here 
than  in  other  parts  of  the  Hellenic  world,  and 
comprises  the  largest  groups  of  Greek  temples. 
The  Doric  order  is  used  consistently,  no  example 
of  Ionic  being  known  previous  to  the  Roman 
period.  Through  Sicilian  temples  and  those  of 
the  southern  mainland  at  Tarentum,  Psestum, 
Metapontum,  and  Croton,  a  consecutive  idea  of 
the  development  of  the  Doric  style  is  obtained, 
from  its  beginnings  c.  600  b.c.  to  its  close  in 
the  second  century  b.c.  This  region  is  the  real 
home  of  Doric.  The  existing  monuments  in 
Greece  proper  are  less  numerous  and  consecu- 
tive. After  the  proto-Doric  of  the  early  Megaron 
of  Demeter,  near  Selinus  (c.  600),  the  ear- 
liest examples  of  the  colossal  monumental  style 
are  two  temples  at  Syracuse  —  the  Olympieion 
and  the  Appolonion  —  with  their  contemporary 
at  Tarentum.  They  are  of  the  peripteral  hexa- 
style  type  that  ever  after  mled  in  Sicily  and  on 
the  mainland,  with  but  few  exceptions.  Selinus 
furnishes  in  temple  C  of  the  Guidebook  an 
almost  contemporary  example  (c.  600-575),  the 
oldest  of  a  series  of  nine  temples  on  this  site, 
which,  although  badly  preserved,  are  historically 
of  the  greatest  value.  The  next  in  date  at 
Selinus  is  temple  D ;  then  temple  F ;  both  prob- 
ably earlier  than  550.  With  them  should  be 
classed  the  finely  preserved  temple  at  Paestum 
called  the  **  Basilica,"  and  the  fragment  of  the 
old  temple  at  Pompeii.  A  trifle  later  are  the 
temple  of  "Ceres"  at  Psestum  and  the  two 
temples  at  Metapontum.  These  latter  presage 
the  adoption  of  new  forms ;  but  the  transition 
from  the  archaic  into  the  developed  or  canonical 
Doric  is  best  exemplified  by  the  colossal  temple 
G  at  Selinu^  (cf.  temple  of  Hercules,  Akragas), 
and  the  equally  colossal  and  unusual  temple  of 
Zeus,  or  Olympieion,  at  Akragas  (Girgenti),  — 
works  of  the  close  of  the  sixth  and  beginning 
of  the  fifth  centuries.  Up  to  this  time  no  real 
standard  prevailed  for  proportions  and  forms, 
but  a  growing  tendency  toward  uniformity  and 
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harmony  shows  itself  in  these  transitional  build- 
ings. Then  commenced  the  style  aptly  termed 
"canonical,"  because  henceforth  certain  canons 
were  to  obtain.  The  earliest  examples  are  three 
of  the  temples  at  Selinus,  A,  O,  and  £,  the 
temple  near  Himera,  three  temples  at  Akragas 
(Athena,  Hera,  and  Ceres),  and  the  later  parts 

—  especially  the  west  front  —  of  the  temple  G 
at  Selinus.  (Cf.  Temple  of  Gela.)  These  are  all 
anterior  to  c.  450.  Then  comes,  in  the  latter 
half  of  the  fifth  century,  the  last  important 
group  —  the  temples  of  Segesta,  of  Concord  at 
Akragas,  that  upon  which  the  cathedral  of  Syra- 
cuse is  built,  and  that  of  Poseidon  at  Psestum 

—  all  posterior  to  the  Parthenon.  After  this 
there  are  straggling  monuments,  such  as  the 
propylon  to  the  Megaron  at  Selinus,  three 
temples  at  Akragas  (Dioscuri,  Vulcan,  and  As- 
klepios),  and  even  later,  a  few  that  conform  to 
the  Hellenistic  style  of  the  third  and  second  cen- 
turies, such  as  the  little  prostyle  temple  B  at 
Selinus,  the  prostyle  at  Taormina,  the  Corinthian- 
Doric  temple  at  Paestum,  and  the  Ionic-Doric 
oratory  of  Phalaris  at  Akragas. 

For  unity's  sake  temples  of  the  mainland  are 
enumerated  and  characterized  with  the  Sicilian. 
Certain  general  facts  emlerge  from  the  series. 
The  earliest  temples  had  a  single  fa(^ade  to  their 
cellas,  the  "  canonical"  had  two  by  the  addition 
of  the  opisthodomos.  The  earliest  allowed  the 
irregularity  of  a  wider  metope  at  the  comers; 
"  canonical "  counteracted  it  by  narrowing  the 
corner  intercolumniation.  The  disposition  to 
regularity  in  the  later  style  is  shown,  for  in- 
stance, in  placing  the  columns  of  the  peristyle 
on  the  axis  of  the  cella  walls,  and  the  tendency 
to  lightness  is  shown  in  the  increasing  height  of 
the  columns  in  relation  to  their  diameter  and  the 
change  in  the  shape  of  the  capitals.  Certain 
local  distinctions  must  also  be  recognized.  All 
the  temples  of  Selinus  had  an  adyton,  or  holy  of 
holies,  behind  the  main  cella,  perhaps  of  early 
Greco-Oriental  origin.  It  was  also  used  in  some 
very  early  temples  elsewhere  {e,g,  "  Basilica"  at 
Po^stum),  but  soon  abandoned,  except  at  Seli- 
nus, which  appears  to  have  been  conservative. 
As  mentioned  above,  the  rule  was  to  have  6 
columns  on  the  ends,  and  13  or  14  on  the  sides, 
but  the  earliest  temples  were  more  oblong,  hav- 
ing sometimes  15-17  columns  {e.g.  Apollo  and 
the  Olympieion,  Syracuse;  Hercules,  Akragas; 
C  and  £,  Selinus).  In  the  whole  group  three 
temples  alone  have  more  than  6  columns  on  the 
ends,  the  "Basilica"  at  Psestum  (9-18),  temple 
G  at  Selinus  (8-17),  and  the  temple  of  the 
Olympian  Zeus  at  Akiiigas  (7-14).  These 
temples  also  are  the  most  colossal  known  in  the 
Doric  order,  and  have  other  revolutionary  pecul- 
iarities. Already  in  temple  C,  and  the  Mega- 
ron at  Selinus,  the  mysterious  nature  of  the 
worship  was  accentuated  by  the  closing  of  the 
pronaos,  and  afterward  at  temple  F,  Selinus, 
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this  was  made  more  prominent  by  the  unique 
expedient  of  closing  up  the  intercolumniations 
by  a  high  screen  of  stone  slabs,  thus  creating 
a  closed  deambulatory.  But  the  climax  was 
reached  in  the  temple  of  Zeus  at  Akragas. 
Here  the  peristyle  is  changed  into  a  pseudo- 
peristyle  by  a  solid  wall  with  engaged  half 
columns,  between  which  stands  the  famous  co- 
lossal Atlantes,  while  the  interior  thus  formed 
is  divided  into  three  aisles  by  two  rows  of 
square  piers,  which  stand  where  the  cella  walls 
usually  were.  This  interior,  so  different  from 
the  regular  small  cella,  is  the  closest  approach 
to  a  colossal  sacred  hall  that  Greek  antiquity 
has  given  us.  Two  other  temples  have  cellas 
of  a  size  larger  than  the  customary,  also  divided 
into  nave  and  aisles,  namely,  temple  G  at  Sell- 
nus,  which  has  the  clumsiness  of  a  first  attempt 
at  such  an  innovation,  with  aisles  of  the  same 
width,  an  adyton  inside  the  cella,  and  a  rich 
pronaos  with  independent  columns;  and  the 
temple  of  Poseidon,  at  Psestum,  where  the 
theme  is  treated  far  more  harmoniously.  Before 
this  three-aisled  scheme  had  been  developed  the 
division  of  the  cella  into  two  aisles  by  a  single 
line  of  supports  had  been  attempted  at  the 
"Basilica''  at  Psestum,  and  at  Metapontum, 
but  never  appears  to  have  reached  Sicily,  and 
was  soon  abandoned.  Of  all  Sicilian  temples 
the  best  preserved  are  those  of  Juno  and  Con- 
cord at  Akragas,  and  the  unfinished  temple  at 
Segesta,  which  rival  in  condition  those  of  Posei- 
don, Ceres,  and  the  basilica  at  Psestum.  At 
Syracuse  the  temple  at  the  cathedral  is  in  fair 
condition.  Nearly  all  the  rest  are  extremely 
niinous.  The  quarries  for  the  stone  with  which 
all  these  temples  were  built  are  in  several  cases 
known.  That  near  Selinus  still  has  lying  in  it 
some  shafts  cut  out  of  the  mass  for  temple  G, 
and  the  methods  used  are  clearly  exemplified. 

The  other  Greek  remains  in  Sicily,  though 
not  without  importance,  may  be  dismissed 
briefly.  They  are  mainly  of  two  classes:  (1) 
fortifications ;  (2)  theatres.  Of  military  archi- 
tecture two  works  of  primary  importance  re- 
main, both  of  the  fifth  century,  at  Syracuse 
and  at  Selinus.  Fort  Euryelus  at  Syracuse 
defended  the  west  end  of  the  city,  where  the 
north  and  south  walls  converged,  and  comprised 
four  massive  towers  defending  a  great  court,  with 
outlets  for  cavalry  and  infantry ;  connected  with 
it  was  the  great  circuit  wall  of  Epipolie  At 
Selinus  the  north  end  of  the  city  was  strongly 
fortified,  especially  just  after  the  disaster  of  409. 
It  was  here  that  were  recently  discovered  some 
interesting  round  arches  of  c.  407  b.c.  The  im- 
mense bastion  in  the  form  of  a  demilune  that 
formed  the  avant  corps  of  the  defensive  system, 
with  its  round  towers,  and  that  has  been  mis- 
takenly dubbed  a  theatre,  is  the  most  remark- 
able feature.  Cf.  walls  at  Himera,  Tyndaris, 
Eryx. 
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Sicily  was  the  favourite  home  of  Greek  plays ; 
the  love  for  them  was  almost  a  mania,  and  found 
expression  in  superb  theatres.  The  largest  was 
that  of  Syracuse,  with  a  diameter  of  about 
500  feet,  and  some  60  tiers  of  seats  with  9 
cunei  and  one  broad  and  one  narrow  prsecinctio. 
It  was  built  by  Demokopos  under  Hiero  I. 
(478-467),  and  restored  by  Hiero  II.  (276-215). 
In  far  better  preservation  is  that  of  Taormina 
(Tauromenion),  with  a  diameter  of  357  feet.  Its 
stage,  one  of  the  finest  known,  was  entirely  re- 
modelled by  the  Romans,  as  the  stages  of  nearly 
all  Greek  theatres  were,  in  order  to  suit  the  new 
customs  of  presenting  dramas.  The  retaining 
walls  also  are  a  Roman  reconstruction.  Even 
less  that  is  Greek  remains  in  the  theatres  of 
Catania  (diameter,  318  feet,  9  cunei,  2  prse- 
cinctiones);  Tyndaris  (diameter,  212  feet,  9 
cunei,  27  tiers);  Segesta  (diameter,  205  feet, 
7  cunei,  1  pnecinctio),  and  the  smallest  of  all 
at  Acne. 

The  Romans  did  very  little  but  plunder  Sicily, 
and  left  there  hardly  any  monuments  of  interest. 
They  occasionally  erected  an  odeon  next  to  the 
theatre,  as  at  Acrse  and  Catania;  an  amphi- 
theatre (Termini,  Catania,  Syracuse) ;  an  aque- 
duct (Catania,  Termini,  Ademo) ;  baths  (Acireale, 
Catania,  Taormina);  or  even  an  entire  town 
(Soluntum).  But  their  constructions  are  now 
in  far  poorer  preservation  than  the  Greek,  and 
present  no  special  features. 

Of  the  early  Christian*  churches  for  which 
Sicily  was  famous  nothing  remains;  the  Mo- 
hammedan invaders  destroyed  them  all.  The 
only  pre-Norman  churdh  is  the  little  Byzantine 
structure  at  Malvagna.  The  superb  works 
of  Arabic  architecture,  glowingly  described  by 
writers,  have  also  perished.  The  second  great 
group  of  Sicilian  monuments  commences  with 
the  Norman  conquest.  Its  characteristics  are 
derived  from  various  sources.  The  pointed 
arch  universally  used,  one  form  of  the  dome, 
the  high  plain  outer  walls,  some  forms  of  the 
mosaic  and  marble  decoration,  are  Mohamme- 
dan, presumably  Cairene-Sicilian.  The  figured 
mosaics,  heavy  apsidal  grouping,  domical  ar- 
rangement, narthex,  are  Byzantine.  The  plan 
of  nave  and  aisles  with  columns,  carved  decora- 
tions and  mouldings,  occasional  use  of  porches 
and  towers,  are  mostly  Norman-Lombard.  The 
school  is  unique  in  architectural  history  for  its 
combination  of  elements  from  so  many  diverse 
styles.  There  appears  not  to  be  a  single  nor- 
mal Romanesque  structure  in  Sicily  of  either 
the  vaulted  or  roofed  types.  Beside  the  Cister- 
cian church  of  S.  Spirito  at  Palermo,  c.  1170, 
a  mere  importation,  the  nearest  approach  to 
pure  Romanesque  is  the  first  large  church  built 
by  the  Normans  after  the  conquest,  the  cathe- 
dral at  Troina  (1078),  showing  the  hand  of 
Lombard  architects  from  the  mainland  trained 
I  in  the  simplest  style  of  Benedictine  architecture 
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—  square  piers,  square  apses,  wooden  roof.  At 
about  the  same  time  S.  Gioyanoi  dei  Lebbrosi 
(Palermo)  was  built  on  a  pure  Byzantine  scheme, 
but  without  decoration.  The  use  here  of  the 
pointed  arch  indicates  its  prevalence  in  previous 
Saracenic  monuments.  In  several  earliest  Nor- 
man works  round  and  pointed  arches  were  used 
together,  but  in  the  twelfth  century  the  round 
arch  was  abandoned.    In  the  cathedral  of  Catania 

il 075-1 094)  and  other  of  the  earliest  churches 
iombard  forms  still  prevail  (cf.  cathedral  at 
S.  Agostino,  Messina).  The  Byzantine  plan, 
with  central  dome  on  four  columns,  is  used  at 
the  same  time,  as  at  La  Nunziatella  dei  Cata- 
lani  at  Messina,  but  even  here  the  details  of 
arcades  and  decoration  are  mostly  Northern. 
During  this  same  period  (1071-1110)  a  great 
mass  of  civil  and  military  constructions  arose, 
less  important  for  art  than  for  engineering,  as 
at  Mazzara,  Ademo,  Patemo,  and  Alcamo,  the 
latter  with  Arabic  elements.  A  new  period 
began  with  Roger  II.,  who  frankly  subordinated 
Northern  to  Arabic  and  Byzantine  influences. 
Now  begins  the  series  of  really  important  monu- 
ments. The  earliest  were  the  palaces,  in  which 
the  Moslem  type  of  palace  of  the  Mohammedan 
emirs  was  followed.  Palermo  was  encircled  by 
them  ;  parts  of  a  few  remain  in  Palermo  itself, 
at  Altarello  di  Baida  (called  Minenio),  and  at 
Favara.  Rows  of  long,  slender,  pointed  windows 
form  the  principal  exterior  decoration.  Each 
has  a  beautiful  chapel  and  a  court.  Saracenic 
vaulting  and  Cufic  decorative  inscriptions  are 
used.  In  the  churches  built  soon  after  these 
palaces,  there  is  still  a  mixture  of  styles.  The 
most  considerable  is  the  cathedral  of  Cefal^, 
which  represents  the  highest  point  of  achieve- 
ment (1131-1148).  It  shows  that  in  this  part 
of  the  island  the  Norman  and  Lombard  element 
still  predominated,  even  though  the  pointed  arch 
and  Arab  false  arcade  were  used.  In  the  facade 
the  two  heavy  towers  remind  of  Normandy;  the 
three-arched  porch  between  them  is  borrowed 
especially  from  Benedictine  churches  of  the 
middle  South  (e.g.  Cathedral  Pipemo,  S.  Cle- 
mente  in  Casauria,  S.  Angelo  in  Formis) ;  the 
plan  is  a  Latin  cross,  with  almost  no  projection 
of  the  transept,  a  scheme  that  became  popular 
in  Sicily.  The  arches  of  the  nave  are  low- 
pointed,  supported  on  sixteen  columns.  The 
adjoining  cloisters  are  beautiful,  and  give  the 
type  soon  followed  everywhere  in  Sicily  (S. 
Carccre  at  Catania,  Eremitani  at  Palermo,  Mon- 
reale).  The  mosaics  of  this  church  are  the  most 
beautiful  in  Sicily,  and  evidently  executed  by 
Greek  artists. 

In  and  around  Palermo  the  Oriental  element 
was  stronger.  Here  the  gem  of  art  was  the 
chapel  of  the  palace  (Cappella  Palatina) :  stilted 
pointed  arches  with  capitals  part  antique,  part 
Lombard,  part  Saracenic  ;  an  elaborately  deco- 
rated and  painted  stalactite  ceiling  by  Moslem 
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artists ;  a  series  of  figured  wall  mosaics  by 
Greek  Byzantine  artists ;  decorative  mosaics 
and  marble  slabs  in  dadoes  and  furnishings, 
such  as  throne  and  ambone,  perhaps  by  Cairene 
artists ;  a  central  dome  and  tunnel  vaults  over 
the  transepts.  Such  are  the  heterogeneous 
elements  in  this  typical  structure.  The  in- 
teresting church  of  S.  Giovanni  degli  Eremiti, 
supposed  to  be  contemporary  (1132-1148),  has 
a  nave  formed  of  two  square  bays,  each  covered 
by  a  horseshoe  dome  on  pendentives,  crossed 
by  a  transept  with  three  smaller  domes.  Here 
the  style  is  so  thoroughly  Cairene,  devoid  even 
of  Byzantine  decoration,  that  it  seems  as  if  it 
might  be  a  remodelled  mosque.  The  cloister, 
however,  is  of  the  regular  Norman  type  (cf. 
Cefalit).  A  thoroughly  Byzantine  church,  on 
the  other  hand,  is  S.  Maria  dell'  Ammiraglio, 
called  La  Martorana  (1128-1143),  also  at  Pa- 
lermo, with  the  usual  dome  on  four  columns, 
with  both  tunnel  and  cross  vaults  over  aisles, 
and  a  typical  atrium.  Though  most  of  the 
Sicilian  churches  of  this  period  have  one  or 
more  towers  at  the  facade  or  transept,  they 
are  mainly  of  Moorish  or  Byzantine  types, 
and  that  of  the  Martorana  is  the  first  to  show 
rich  Norman  decorative  details.  There  is  here 
also  progress  in  the  dome,  and  in  general  a 
tendency  to  harmonize  the  various  elements  of 
Sicilian  architecture.  S.  Cataldo  combines 
Byzantine  and  Apulian  styles  (1161).  The 
civil  architecture  of  this  generation  was  in- 
teresting :  some  fine  bridges  with  pointed 
arches  {e.g.  Ponte  dell'  Ammiraglio),  large 
baths  (Termini,  Cefalil),  palaces,  and  castles. 
Perhaps  th.e  climax  in  palace  architecture  was 
reached  under  William  I.  (1151-1166),  who 
built  the  famous  **La  Ziza."  Its  facade  was 
90  X  63  feet,  with  a  main  pointed  portal  30  x 
15  feet,  flanked  by  two  smaller  portals.  Above 
were  two  stories  of  blind  pointed  arcades  in 
narrow  windows,  both  single  and  double,  which 
are  opened.  The  interior  has  a  symmetrical 
grouping  of  halls  on  two  main  floors  all 
vaulted  with  domes,  tunnel  vaults,  and 
especially  domical  cross  vaults,  with  abundant 
use  of  the  Moorish  stalactite  niche  ornament. 
This  is  the  best-presented  type  of  the  Arabo- 
Norman  palace,  of  which  "  La  Cuba  "  is  a  later 
and  smaller  example,  under  William  II.  (1166- 
1189),  who  also  favoured  Mohammedan  art. 
The  state  of  church  architecture  under  the  latter 
is  best  shown  by  the  cathedral  of  Monreale 
(1173-1182),  which,  while  it  lacks  in  the  treat- 
ment of  details  the  perfection  of  the  earlier 
Cappella  Palatina  and  the  cathedral  of  Cefalti, 
is  richer  in  its  architecture  and  shows  a  final 
harmonious  welding  of  styles.  This  is  prob- 
ably due  to  the  existence  toward  the  close  of 
the  twelfth  century  of  a  national  school  of 
Sicilian  artists  educated  by  Mohammedan, 
Greek,  and  Italian  masters.      The  plan  com- 
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HuiireiUe  ;  naYe  of  the  cathedral,  seen  from  the  which  is  but  of  Blight  projection.  There  are  eijiht 
northwest.  The  clioir  includes  tlie  croKslng  of  tlie  free  columns  on  each  side  of  Uie  nave  beside  tlie 
transept,  which  is  very  nhort,  and  the  central  apse,       two  respiiuds. 
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bines  the  wooden-roofed,  thin-walled  basilica  in 
the  nave  and  aisles,  with  the  Greek  church  in 
the  heavy  transept  and  choir.  The  columns 
are  antique ;  capitals  antique  or  cla^ic  imita- 
tions ;  arcades  pointed  everywhere ;  Norman 
zigzag  combined  with  Cairene  battlement 
design  and  Byzantine-Moorish  geometric  de- 
signs in  stone  inlay  and  I'elief.  The' fashion 
of  inlaying  the  smaller  columns  with  mosaics 
was  now  introduced,  as  shown  in  the  cloister  at 
Monreale  —  most  interesting,  perhaps,  of  Italian 
cloisters  —  and  the  tombs  of  the  kings  {e.g. 
crypt  cathedral,  Palermo).  Had  it  remained 
unruined  by  the  barbarous  Fuga  (1781-1801), 
the  cathedral  of  Palermo  would  have  exhibited 
the  same  style  as  Monreale,  with  later  parts 
showing  transition  to  Gothic.  The  Normano- 
Byzantino-Arab  style  thus  constituted  reacted 
upon  the  mainland  in  Campania  and  other 
southern  provinces.  Even  after  the  German 
dynasty  under  Henry  VI.  succeeded  the  Nor- 
man, the  style  continued  unaffected,  though  for 
a  while  (1 189-1215)  political  disorders  hindered 
art  production.  The  Badiazza  at  Messina  shows 
the  continued  strength  of  the  Byzantine  dome 
and  plan,  with  Norman  profiles  and  ornament. 
But  parts  also,  of  c.  1225-1235,  especially  the 
side  portals,  show  the  transition  to  Northern 
Gothic.  To  help  the  change  in  style  came 
the  Cistercians,  Dominicans,  and  Franciscans, 
though  these  orders  were  less  prominent  here 
than  in  any  part  of  Italy.  The  era  of  great 
religious  structures  is  past ;  only  small  churches 
are  built  henceforth  under  the  German  and 
Spanish  princes.  Under  these  dynasties,  archi- 
tecture lost  some  of  its  insular  characteristics, 
gradually  eliminating  most  Byzantine  and  Sar- 
acenic elements  during  the  first  half  of  the 
thirteenth  century  (e.g.  stilted  arches  and 
domes),  and  retaining  the  Norman  elements. 
The  proto-Renaissance  style  of  Frederick  II. 
found  temporary  lodgment,  especially  in  civil 
and  military  architecture  {e.g.  Syracuse,  Catania, 
Rocca  Orsino). 

The  Gothic  forms  did  not  eject  the  Norman 
until  the  fourteenth  century,  and  then  found 
their  finest  expression  in  civil  architecture 
throughout  the  island.  Sicily  has  a  superb 
mass  of  little-known  houses,  palaces,  fortresses, 
castles  of  the  Middle  Ages,  illustrating  every 
phase  from  the  early  Norman  to  decadent 
Gothic.  Entire  towns,  such  as  Randazzo,  are 
mediaeval.  Middle  Gothic  palace  architecture 
is  best  represented  by  two  rival  palaces  in 
Palermo,  —  Chiaramonte  (1307-1380)  and 
Sclafani  (1330),  —  with  fine  arcaded  courts  and 
lines  of  three  and  four  light  windows.  The 
cathedral  of  Taormina  shows  the  Gothic 
supremacy  to  be  complete  at  c.  1330:  com- 
pare the  contemporary  palaces  of  S.  Stefano 
and  Corvaja  at  Taormina  and  the  later  parts 
of  the   cathedral,  Messina.      Throughout  the 

513 


SIDING 

fifteenth  century  Gothic  continued  to  reign, 
with  scarcely  a  trace  of  earlier  local  styles, 
but  with  strong  elements  both  of  French 
(House  of  Aiyou)  and  Geiman  and  even  Eng- 
lish Gothic.  Its  details  were  more  elegant  and 
clean-cut  than  in  most  of  the  mainland  schools. 
As  the  style  was  late  in  arriving,  so  it  was  very 
late  in  departing.  The  two  rival  palaces  in 
Palermo  —  Aiutamicristo  (1485)  and  Abatelli 
(1495)  —  are  fine  instances  of  late  Gothic. 
The  richly  sculptured  ruins  of  S.  Maria  at 
MUitello  (1501)  show  some  traces  of  Renais- 
sance forms.  But  throughout  the  island  Gothic 
was  used  universally  as  late  as  c.  1525,  and 
sporadically  much  later.  In  the  latest  Gothic 
churches  the  hall  type  was  used,  either  in  three 
aisles  of  equal  height  (S.  Maria  della  Catena, 
Palermo)  or  in  a  single  nave. 

Not  becoming  popular  in  Sicily  until  after 
1550,  neoclassic  architecture  produced  very 
little  before  the  barocco  period.  Palermo  was 
its  centre,  with  some  examples  at  Catania  and 
Messina.  The  "  Porta  Felice "  at  Palermo 
shows  barocco  in  1582.  At  Palermo,  S.  Eulalia 
dei  Catalani  has  a  good  facade ;  S.  Giorgio  dei 
Genovesi  (1591)  has  a  remarkable  interior, 
with  each  arch  supported  by  four  columns.  With 
the  development  of  a  particularly  florid  barocco 
throughout  the  seventeenth  century  a  number 
of  interesting  buildings  were  erected.  At 
Palermo,  S.  Salvatore  (1628),  by  Amato,  has 
an  oval  interior  with  three  niches,  and  its  rich 
marble  decoration  is  paralleled  at  S.  Giuseppe 
dei  Teatini.  The  aim  at  the  colossal  is  best 
exemplifietl  by  S.  Domenico  (1640)  at  Palermo, 
and  by  the  Benedictine  monastery  of  S.  Nicola 
at  Catania  (1693),  supposed  to  be  next  to  the 
most  colossal  monastery  in  Europe. 

A.  L.  Fkothingham,  Jr. 

SICULO -ARABIAN.  Having  the  charac- 
teristics of  the  Moslem  conquerors  of  Sicily, 
who  subdued  the  island  during  the  ninth 
century,  and  occupied  it  without  much  inter- 
ruption for  a  hundred  years.  The  term  is  in- 
accurate in  so  far  as  anything  Arabian  in  a 
national  sense  is  assumed  to  exist  in  the  artis- 
tic work  of  Sicily  (see  Arabian  Architecture). 
Siculo-Moslem  would  be  a  more  accurate  term, 
but  has  not  as  yet  found  currency. 

SIDEBOARD.  A  serving  table  in  a  dining 
room,  often  permanently  fixed,  provided  with 
lockers  and  drawers  beneath,  and  with  shelves 
above,  sometimes  partly  closed,  the  whole  being 
treated  as  a  conspicuous  decorative  feature. 

SIDE  TIMBER;  SIDE  TVAVER.  (See 
Purlin.) 

SIDING.  The  covering,  or  material  for  cov- 
ering, the  exterior  walls  of  a  frame  building,  and 
forming  the  final  finished  surface,  as  distin- 
guished from  the  sheathing,  on  which,  when 
used,  the  siding  is  nailed. 

Novelty   Siding.      In   the   United   States, 
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wooden  siding  of  which  the  boards  have  rab- 
bets, or  grooTes,  at  the  lower  edges  to  lap  over 
corresponding  tongues  along  the  upper  edges, 
thus  permitting  all  the  boards  to  be  nailed  flat 
against  the  frame.     (Compare  Clapboard.) 

BIONOKEHJJ,  LUCA;  painter;  b.  about 
1441  ;    d.   1523. 

A  great  mural  painter. 

Vasarl,  BlBshfield-Hopkins  ed.  ;  MUntz,  Se- 
naiagance:  and  in  the  general  blbliograpby,  Bryan, 
Crone  aud  Cavalcaselle,  Nagler,  Scribner's  Cycto- 
pmdia,  Seubert,  Vasori. 

SIKRA.  A  peculiar  form  of  tower  in  north- 
ern India.  (See  India,  Architecture  of,  col. 
473.) 

SIIiB.     Same  aa  Syle. 

SILL.  The  lowest  member  of  a  frame, 
usually  a  horizontal,  uniting  two  or  more  verti- 
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cals,  and,  in  a  large  structure,  often  forming  a 
levd  base  on  which  the  uprights  are  erected ; 
also  a  similar  member,  of  any  material,  forming 
the  lower  side  of  an  opening  whether  part  of  a 
frame  or  not. 

In  the  former  sense  a  sill  is  an  int(^:ral  part 
of  the  construction,  and  the  term  applies  equally 
to  the  series  of  long  horizontal  timbers  lud  on 
a  foundation  wall  to  receive  the  uprights  of  a 
wooden  house,  and  to  a  similar  member  beneath 
a  window  opening,  uniting  the  jamb  pieces  and 
corresponding  to  the  liead  above.  In  the  latter, 
and  more  restricted,  sense,  the  term  designates 
any  horizontal  member  making  a  finish  to  the 
bottom  of  an  opening,  and  in  this  sense  is  used 
in  connection  with  masonry  as  well  as  framing. 

The  dooroill  of  interior  doors  is  covered  by 
the  saddle,  or  is  shaped  into  a  form  of  a  saddle. 
The  doorsiU  of  a  door  at  the  head  of  a  flight  of 
steps,  or  one  which  gives  entrance  to  a  story 
raised  above  the  outside  surface,  is  practically 
the  same  thing  as  the  top  step.  Thus,  in  an 
ordinary  porch,  or  stoop,  to  a  city  house,  there 
are  said  to  be  so  many  steps  beside  the  sill. 
Door  aud  window  sills  alike,  when  of  stone  or 
&16 
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terra  cotta,  are  usually  cut  or  moulded  with  a 
slight  slope  or  wash  on  the  upper  surface,  and 
this  slope  should  be  stopped  at  each  end  against 
a  lug  (see  Seating).  In  cheap  and  hasty  build- 
ings the  lug  is  often  omitted,  and  the  brick  wall 
is  rested  upon  this  sloping  surface,  the  crevice 
being  mode  good  with  mortar  or  spawls  of  stone. 

Oroundaill.  That  sill  of  a  framed  struc- 
ture which  is  nearest  the  ground ;  as,  usually, 
the  principal  sill  of  a  framed  house,  which  is 
laid  on  the  foundation  wall  two  or  three  feet 
above  the  level  of  the  ground. 

MudaUL  A  sill  laid  on  the  ground  for  the 
support  of  the  structure  above  ;  as  to  very 
slight  sheds  and  outhouses. 

SILL  COnRBB.  A.  A  string  course  or 
belt  course  which  is  placed  so  as  to  include  aud 
extend  the  sills  of  a  window,  or  row  of  win- 
dows ;  or  rarely  of  both  doora  and  windows. 
The  sills  may  be  of  the  same  height  as  the 
whole  sill  course,  but  the  wash  or  slope  and 
the  mouldings  by  which  the  sill  projects  from 
the  face  of  the  wall  and  drips  the  rain  water 
are  not  continued  throughout  the  course. 

B.  A  belt  cnurse  set  immediately  below  the 
window  sills,  and  upon  which  these  latter  seem 
to  rest. 

SILO^  DIEQO  DE ;  sculptor  and  architect. 

A  son  of  Gil  De  Si\o6.  He  erected,  partly 
from  his  father's  designs,  the  cathedral  of 
Granada  (Spain),  at  the  begiuning  of  the  six- 
teenth century. 

Stirling-Maxwell,  Annals  of  the  ArtUta  of 
Spain ;  Bermudei,  Dicdonario. 

BILVA,  JOAQUIM  FOBBENDONIO 
NARCISBO  DA;  b.  May  17,  1806 ;  d.  1896. 

Da  Silva  spent  his  childhood  in  Brazil,  and 
returned  to  Lisbon  in  1821.  In  1827  he  en- 
tered the  Acadhaie  des  Beaux  Arts  in  Paris. 
In  1833  he  was  appointed  court  architect  at 
Lisbon.  He  transformed  the  convent  of  La 
Pena  into  the  residence  of  the  king,  Dom  Fer- 
dinand, and  restored  the  palace  of  the  Duke  of 
Pahnella. 

Conatruclion  Modeme,  April  IB,  1890. 

SniVE,  on>  DE ;  architect  and  sculptor. 

Originally  from  Burgos  (Spain).  Gil  is 
known  by  the  fine  tombs  of  King  Juan  II. 
and  the  Infante  Don  Alonso,  which  were  placed 
in  the  presbytery  of  the  Chartreuse  of  Mira- 
flores  (Spain)  by  Queen  Isabella.  They  were 
begun  in  1489  and  finished  in  1493,  and  are 
among  the  latest  and  finest  of  the  Gothic  monu- 
ments of  Spain. 

Stirling-Maxwell,  Annals  of  the  ArtUts  of 
Spain;  Bermudez,  Diceionario. 

SniTER  aRAm.  In  certain  woods  a  pe- 
culiarly brilliant  grain  and  very  decorative  in 
effect,  obtained  by  cutting  in  the  direction  of 
the  medullary  rays ;  that  is,  by  sawing  the 
boards  or  planks  in  the  direction  of  the  radius 
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of  the  section  of  the  log.  It  is  peculiarly  at- 
tractive in  oak,  partly  because  of  the  openness 
of  the  other  grain,  with  which  the  broad  and 
smooth  stripes  of  the  silver  grain  contrast. 
(See  Quarter ;  Wood.) 

8IMA.     Same  as  Cyma. 

8IMONE  DA  OR8XZNIOO;  architect. 

Simone  came  to  the  construction  of  the  cathe- 
dral of  Milan  March  1,  1387.  In  a  memoran- 
dum of  October  in  the  same  year  he  is  called 
inzignerio  fabricae.  He  seems  to  have  been 
the  first  supervising  architect  of  the  cathedral. 
It  is  possible  that  the  building  was  designed  by 
him. 

Boito,  Duomo  di  Milano :  Annali  del  Duomo, 

8IMONI.  (See  Buonarroti-Simoni,  Michel- 
angelo.) 

8INAN,  ABDULLAH,  PACHA;  archi- 
tect. 

The  most  important  Turkish  architect.  He 
is  credited  with  a  large  number  of  mosques, 
minarets,  schools,  palaces,  etc.  His  three  prin- 
cipal works  are  the  mosque  of  Sultan  Selim  I. 
(built  1521-1527),  the  mosque  of  Sultan  Sulei- 
man I.  (built  about  1 550),  and  the  mosque  of  the 
Sultana  Yalideh,  built  for  the  mother  of  Sultan 
Murad  III. ;  all  at  Constantinople. 

Edhem  Pacha,  L^ Architecture  Ottomane  ;  Evlysi, 
Narrative. 

8INaiNO  OALLBR7.  A  gallery  for  sing- 
ers, often,  in  churches  of  the  Italian  Renais- 
sance, richly  decorated  with  carving ;  also  can- 
toria.     (See  Gallery,  B,) 

8INOLE  FRAMED  FLOOR;  ROOF. 
One  having  only  a  single  tier  of  beams,  or  joists, 
or  rafters;  that  is,  a  floor  without  girders  or 
binding  beams,  or  a  roof  without  principals, 
having  only  common  rafters.  It  follows  from 
the  simplicity  of  ^construction  that  in  large 
spans  the  beams  or  rafters  have  to  be  trussed 
or  in  some  way  strengthened ;  hence  the  com- 
mon use  of  the  term  to  denote  a  roof  in  which 
the  rafters  are  separately  braced  as  with  tie 
rods  and  a  central  pin  or  post  to  each. 

SINQLE  HUNG.     (See  Hung.) 

8INOLE  MEABURE.  In  England,  hav- 
ing no  mouldings  on  either  side;  said  of  a 
door.  When  moulded  on  one  side  only  it  is 
accounted  a  measure  and  a  half.  When 
moulded  on  both  sides  it  is  a  Double  Measure. 

8INK.  A  receptacle  for  waste  water,  often 
set  under  a  faucet  or  tap.  In  modem  plumb- 
ing, a  fixture,  usually  rectangular,  and  con- 
nected by  a  trapped  waste  pipe  with  a  soil  or 
drain  pipe.  Sinks  are  fitted  up  in  kitchens, 
sculleries,  pantries,  and  housemaids'  closets. 
Sinks  for  the  emptying  of  slop  water  are  deeper 
than  ordinary  sinks,  and  are  known  as  slop 
sinks.     (See  Plumbing.) — W.  P.  G. 

81XWJUMQ.     Same  as  Settlement. 

8INKROOM.  In  the  United  States,  a 
room  in  which  a  sink  is  placed;  often  having 
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the  water  of  a  neighbouring  spring  brought  in 
by  pipes  or  bored-out  scantling. 

8INK  TRAP.  A  trap  for  a  sink  arranged 
to  permit  the  discharge  of  water  without  allow- 
ing sewer  gases  to  escape  into  the  room. 

8iTTlNO  ROOnC  A  room  arranged  for 
the  use  of  a  family  or  an  association  of  friends 
for  private  and  sociable  gatherings,  distinguished 
from  a  room  reserved  for  the  receiving  of  com- 
pany in  a  more  formal  way. 

8IZE.  An  important  element  in  architec- 
tural design.  Dimensions,  as  quoted  in  a  table, 
are  frequently  misleading,  because  a  low  or  a 
slightly  built  building  may  be  much  longer  than 
one  of  many  times  its  mass,  its  constructive  im- 
portance, or  its  architectural  beauty.  At  the 
same  time  statistics  of  dimension  are  of  value 
if  properly  understood;  for  design  in  a  very 
large  building  cannot  be  compared  with  design 
in  a  small  one  unless  the  comparison  of  size  be 
also  made  with  care.  The  buildings  of  antiq- 
uity had  rarely  great  comparative  height,  but  the 
two  great  Pyramids  of  Gizeh  and  some  tem- 
ples of  Mesopotamia  were  remarkable  in  this 
respect ;  and  in  any  comparison  of  interior 
heights  the  Roman  imperial  vaulted  halls  are 
important.  Horizontal  dimensions,  however, 
were  sometimes  very  great  among  the  Egyp- 
tians, and  also  among  the  Romans. 

The  Great  Pyramid  of  Gizeh  in  Egypt  covers 
a  square  surface  of  about  754  feet  on  each  side, 
but  was  about  770  feet  square  when  the  outside 
sheathing  was  complete.  The  second  pyramid 
is  about  700  feet  square  on  the  plan.  These 
measurements  are  not  to  be  compared  with  the 
horizontal  measurements  of  most  great  buildings, 
because  these  pyramids  are  almost  solid  masses 
of  stone,  probably  built  around  and  upon  a  na- 
tive rock,  but  in  the  main  a  cairn  of  piled  blocks 
of  limestone.  The  thirteen  acres  or  more  thus 
covered  with  a  single  mound  of  stone  is  to  be 
compared  with  the  six  acres  occupied  by  the 
ColLseum,  itself  considered  a  very  massive  build- 
ing, although  open  to  the  sky  and  composed  of 
an  elliptical  ring  of  seats  supported  on  vaulting. 

The  great  tombs  and  temples  of  the  plains 
on  the  Euphrates  and  Tigris  (see  Mesopotamia, 
Architecture  of)  do  not  seem  to  have  rivalled 
the  Egyptian  buildings  in  size,  and  their  mass 
was  evidently  of  unbumt  brick,  with  a  facing 
of  hard  brick,  and  only  a  substructure  of  stone. 
The  restoration  by  Chipiez  of  the  Chaldean  tem- 
ple in  successive  stages  gives  a  base  of  330  feet 
square  for  the  actual  nearly  pyramidal  mass. 

Although  the  above-named  solid  piles  of  ma- 
terial affect  no  special  architectural  interest  as 
towerlike  masses,  imposing  by  their  easily  felt 
height,  their  actual  vertical  dimensions  are  very 
great.  The  Great  Pyramid  of  Gizeh  may  be 
described  as  485  feet  high  to  the  apex  of  the 
sheathing,  its  present  height  to  the  irregular 
platform  of  the  top  being  451  feet.     This  is 
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higher  than  the  magnificent  spire  of  Strasburg 
cathedral,  of  the  modem  church  of  S.  Nicho- 
las at  Hamburg,  of  S.  Stephen's  at  Vienna,  or 
of  the  Landshut  church  in  South  Crermany ; 
and  only  two  masonry  buildings  are  known 
to  reach  a  greater  height.  (See  the  table  of 
heights  below.) 

The  Roman  thermse  covered  vast  tracts  of 
ground ;  and  although  this  was  partly  open,  in 
race  grounds  and  promenades,  and  partly  cov- 
ered by  low  porticoes  and  other  onewstory  build- 
ings of  no  great  pretensions,  there  were  also 
magnificent  vaulted  halls  whose  interior  dimen- 
sions are  unsurpassed.  The  thermae  of  Diocle- 
tian have  been  described  under  Thermae.  The 
thermae  of  Caracalla  have  a  great  central  mass 
390  feet  broad  by  740  feet  long,  without  in- 
cluding the  apselike  projection  of  the  circular 
caldarium.  Much  of  this  central  mass  was  at 
least  two  stories  in  height^  the  ground  story 
itself  being  of  very  great  dimensions.  The 
largest  vaulted  room  was  the  tepidarium,  82 
feet  by  170  feet  in  its  general  dimensions,  and 
with  projecting  transepts  and  apses.  As  for  its 
height,  the  estimates  differ;  it  may  best  be 
judged  by  comparison  with  the  building  next 
mentioned.  Thus,  the  basilica  of  Maxentius 
and  Constantine  can  be  rather  closely  estimated 
as  to  its  size.  The  span  of  its  great  hall  be- 
tween the  walls  was  82^  feet,  but  the  project- 
ing columns  with  the  ressauts  above  them 
diminish  the  span  of  the  actual  vault  to  76 
feet.  This  vault  gave  to  the  hall  an  interior 
height  of  125  feet  and  some  inches,  which  is 
somewhat  less  than  the  height  of  the  nave  of 
Cologne  cathedral,  with  this  consideration,  that 
Cologne  cathedral  is,  like  all  Gothic  buildings, 
light  and  slender,  built  of  small  separate  stones, 
a  somewhat  elastic  construction,  the  vaults  held 
in  place  by  the  counter  pressure  of  other  vaults 
or  of  flying  buttresses ;  while  the  Roman  build- 
ing \B  of  prodigious  massiveness  and  built  so  as 
to  form  a  solid  shell  hardly  capable  of  exercis- 
ing a  thrust  upon  its  ponderous  buttress  piers. 

The  largest  cupola  in  existence  is  that  of  the 
Pantheon  in  Rome,  143  feet  span,  and  having 
a  height  from  the  pavement  within  to  the  ocu- 
lus  very  nearly  equal  to  the  horizontal  dimen- 
sion. 

The  interior  width  of  some  large  buildings 
in  Europe  should  be  compared  with  that  of  the 
basilica  of  Maxentius  above.  The  naves  of 
great  churches  are  nearly  as  given  below.  The 
widths  are  in  the  clear  between  the  piers : 
Beauvais  cathedral,  the  nave,  42  feet  6  inches. 

Albi  cathedral  in  the  south  of  France,  62  feet. 

Gerona  in  northeastern  Spain,  73  feet  (much 
the  largest  Gothic  nave.  It  was  built  long 
after  the  great  French  cathedrals,  and  was  the 
special  eflbrt  of  a  great  builder,  comparable 
for  originality  with  the  cupola  of  Florence 
cathedral). 
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S.  PauFs  cathedral,  London,  49  feet. 
S.  Peter's  church,  Rome,  88  feet.  (The 
style  of  these  neoclassic  churches  excludes  all 
attempts  at  great  spans  of  vaulting;  massive- 
ness and  a  large  proportion  of  supports  to  clear 
spaces  is  rather  their  purpose.  The  great  width 
of  the  nave  of  S.  Peter's  is  a  part  of  its  un- 
approached  greatness  of  scale.) 

It  is  curious  how  nearly  the  proportions  of 
great  classical,  Grothic,  and  recent  neoclassic 
buildings,  when  their  transverse  dimensions  are 
considered,  seem  to  have  been  inspired  by  the 
same  idea  of  proportion.  Thus  the  nave  of  the 
basilica  of  Constantine,  given  above,  should  be 
compared  with  S.  Peter's  church  at  Rome,  88 
feet  wide  by  148  feet  6  inches  high,  and  this 
with  the  loftiest  of  all  Grothic  naves,  Beauvais, 
42  feet  6  inches  wide,  153  feet  6  inches  high. 
These  are  the  extremes ;  most  Gothic  churches 
would  show  greater  width  in  proportion  to  their 
height. 

Table  of  heights :  — 
Washington   Monument,  Wash- 
ington, a  plain  obelisk  .         .     555  ft. 
Cologne    cathedral,     two    equal 

steeples  to  top  of  cross  .         .     511  ft. 
Philadelphia  "  Public  Buildings," 

or  City  Hall,  to  be        .         .     510  ft. 
Hamburg,  (Jennany,    church  of 

S.  Nicholas  .         .         .     475  ft.  6  in. 

Strasburg  Cathedral  .         .     465  ft. 

Landshut,   South  Germany, 

church  of  S.  Martin      .         .     462  ft. 
Chimney  of  furnace  on  the  River 
Mulde,  opposite  Freiburg,  Sax- 
ony      453  ft. 

Great  Pyramid  to  top  of  existing 

platform      .         .         .         .     451  ft. 
Vienna,  church  of  S.   Stephen, 

south  tower  .         .         .     450  ft. 

Rome,  S.  Peter's  church,  includ- 
ing cross      ....     435  ft. 
Antwerp  cathedral,  north  tower .     407  ft.  6  in. 
Salisbury  cathedral,  central  tower     400  ft. 
Florence  cathedral  to  top  of  lan- 
tern of  cupola       .         .         .     352  ft. 
Chartres  cathedral,  south  tower, 
completed   in    the  thirteenth 
century        ....     340  ft. 
Buildings  entirely  of  metal  are  not  to   be 
compared  with  those  of  masonry.     Thus,  the 
central  tower  of   the  cathedral  of  Rouen,  of 
cast  iron,  is  given  as  488  feet,  and  the  Tour 
Eiffel,  commonly  called  La  Tour  de  trois  cent 
mbtres,  is  commonly  rated  at  1000  feet. 

Of  modem  American  business  buildings  it  is 
to  be  noted  that  they  resemble  in  external  ap- 
pearance the  massive  fortress  towers  of  the  past, 
of  which  the  famous  one  of  Coucy  is  180  feet 
5  inches  in  height  from  the  bottom  of  the  paved 
ditch,  while  the  modem  buildings  are  light  of 
stmcture,  their  real  framework  being  of  metal. 
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New  York,  the  Park  Row  building 

to  top  of  angle  toweiB      .  392  ft. 

Same  to  top  of  level  cornice  .         .     338  ft. 
New  York,  The  AmericaD  Surety 

Co.'b   building  to  top  of  levd 

eomice 308  ft. 

Chicago,  the  Masonic  Temple         .     365  ft. 

(It  does  not  appear  to  which  cornice  this 
measurement  is  made.) 

Finally,  the  aggregate  dlmenaious  of  some 
veiy  large  groups  of  buildings,  such  as  palaces, 
should  be  given.  Tbua,  the  palace  of  the  Vati- 
can, at  Rome,  has  an  extreme  length  from  north 
to  south  of  1392  feet.  This  includes  the  whole 
facade  on  the  Vialone  di  Belvedere,  along 
which  visitore  pass  to  enter  the  museum.  Ex- 
treme width  from  east  to  west,  including  tlie 
high  buildings  about  the  court  of  S.  Damaso, 
670  feet,  the  southernmost  of  the  two  great 
courts,  '21 1  by  488  in  the  clear.  It  is  impossi- 
ble to  measure  along  any  axis  because  of  the 
irregularity  of  the  plan  ;  the  perimeter  may  be 
estimated  at  4292  feet. 

The  Louvre  at  Paris :  the  front  on  the  Seine, 
east  and  west  in  general  direction,  1891  feet, 
and  that  on  the  Rue  de  Rivoli  about  the  same. 
Perimeter,  as  if  the  Tuileries  were  still  in  place 
between  the  Pavilion  Marsan  and  the  Pavilion 
de  Flore,  4974  feet.  The  length  along  the  axis 
of  the  great  galleries  and  through  the  different 
pavilions,  as  if  the  whole  building  were  extended 
in  a  single  line,  8475  feet,  or  much  more  than 
a  mile  and  a  half.  The  length  of  the  colonnade 
of  the  east  front,  540  feet ;  the  Great  Court  as 
fixed  in  the  sixteenth  century,  about  400  feet 
square,  inside  dimensions. 

Windsor  Castle :  length  in  one  line  from  the 
Curfew  Tower  to  the  angle  at  the  east  terrace, 
ne^ly  east  and  west,  about  ]  460  feet ;  perime- 
ter, 3670  feet. 

The  Trocad^ro  Palace  at  Paris,  opposite  the 
Champ  de  Mars:  measured  in  a  straight  line 
northeast  and  southwest,  from  out  to  out  of  the 
curving  wings,  1452  feet.  Measure<l  along  the 
convex  curve  of  the  uorthweatem  wall,  1782 
feet. 

The  Capitol  at  Washington :  length  north 
and  south,  751  feet.  The  building  covers  about 
three  acres,  or  less  than  a  quarter  of  the  surface 
covered  by  the  Great  Pyramid. 

S.  Peter's  Church  at  Rome  :  from  outude  the 
narthex,  nearly  westward,  to  outside  the  princi- 
pal apse,  712  feet. 

Westminster  Palace,  London,  including  House 
of  Parliament  and  Westminster  Hall :  total 
length  on  the  river,  including  the  Speaker's  resi- 
dence and  Blackrod's  residence,  885  feet.  There 
are  eight  courts  surrounded  by  buildings  which 
are  generally  five  or  six  stories  high.  —  R.  S. 

SIZB  (v.).  To  apply  size  or  sizing,  as  in 
preparation  for  paiuting  and  Riding. 

SIZB  (n.).     Any  glutinous  covering  matter 
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applied  to  the  surface  of  plaster  and  sometimes 
to  wood  as  a  preparation  for  painting,  or  more 
especially  for  gilding  with  gold  leaf.  The  pur- 
pose of  it  is  to  provide  a  perfectly  uniform  sur- 
face and  one  as  little  porous  as  possible. 

Oold  Blxa.  Such  a  glutinous  application 
(see  Size ;  Sizing)  as  ia  found  convenient  for  the 
subsequent  application  of  gold  leaf  in  gilding. 
This  is  applied  to  the  plaster  or  wood,  and 
allowed  to  dry,  partly,  before  the  leaf  is  put 
on. 

BXZB  DOWK.  To  diminish,  continually 
and  regularly,  the  size  of  members  of  a  series. 
Thus,  slates  are  sized  down  from  the  eaves  to 
the  ridge,  in  order  to  increase  the  apparent 
extent  of  the  sloping  roof,  and  to  add  a  pictu- 
resque charm  to  it. 

Sizmo.     A.  The  same  as  Size  (n.). 

B.    The  application  of  such  sizing  in  sense  A. 

SEBLBTOIT.  A  frame  of  wood  or  iron 
without  the  covering. 

SKIILBrON  CONBTRnCnON.  That 
which  depends  for  its  strength  upon  a  skeleton; 
especially,  in  modem  building  beginning  about 
1885,  a  manner  of  building  in  which,  while  the 
exterior  is  of  masonry,  the  whole  structure  is  of 
iron  or  steel  which  supports  the  exterior  walls 
as  well  as  the  roof.  It  is  common  to  carry 
these  exterior  walls  by  means  of  cantilevers 
upon  which  one  story  or  two  stories  of  such 
walls  are  built  up  at  a  time ;  so  that  the  struc- 
ture may  be  completed  and  the  roof  put  on 
before  any  part  of  the  walls  are  in  place.  The 
walls  may  even  be  built  in  the  tenth  story  before 
those  of  the  eighth  and  ninth  stories  are  com- 
pleted, and  BO  on.  (See  Iron  Construction; 
Office  Building,) 


Skbw  Vault  c 

Plan  cohbl . 

IZONTAL  Mouldings  in  the  vibw,  which  akb 

THK  COUBBLLINO  TO  CARBY  THE  WALL  ABOVB. 

BKBW   (adj.).      Set  sloping;   inclined   in 
any  direction,  but   most  commonly  in  a  hori- 


SKBW 
lontal  plane.  A  Skew  Arch  or  Skew  Vault  is 
an  arched  opening  or  passage  the  axia  of  which 
makes  an  oblique  angle  with  the  face  of  the 
wall  (see  Skew  Arch,  under  Arch).  The  t«rm 
Skew  Back,  below,  is  made  up  in  the  same 
way  from  the  obsolete  term  "  baik." 

SKBW.  Any  member  cut  or  set  so  as  to 
present  a  sloping  surface ;  especially  for  other 
necessary  parts  of  a  structure  to  butt  against, 
as  in  a  gable  or  the  abutment  of  an  areh. 

SKEW  BACK.  That  portion  of  an  abut- 
ment which  is  arranged  to  receive  the  thrust  of 


a  segmental  or  flat  arch,  having  an  inclined 
fiice  corresponding  with  the  adjoining  voussoir. 

BKIIW  COHBBL.  Same  as  Kneeler,  A ; 
but  especially  one  which  projects  considerably 
beyond  the  side  wall.  Two  such  stones,  one 
on  each  side,  widen  the  gable  effectively  at  its 
base ;  and  the  corbel-like  projections  serve  as 
stops  for  the  eave  gutters  or  wall  cornices. 

BKIIW  PUTT.     Same  as  Skew  Corbel. 

BKIFl'LING.     (See  Knobbing.) 

BKIM  COAT.     (See  Skimming.) 

SKIMMINGI.  lie  process  of  finishing  the 
surface  of  plastering  with  a  thin  coat  of  lime 
and  sand  putty,  or  plaster  of  Paris.  Also  the 
coat  so  produced. 

BKntSBH.  In  surveyors'  work,  a  cord 
wound  upon  a  reel  or  prepared  in  another  way, 
for  convenient  delivery  and  recovery,  used  in 
laying  out  foundations,  trenches,  and  the  like. 
(See  Surveying.) 

SKIRT.  An  apron-piece  or  border,  as  the 
moulded  piece  under  a  window  stool,  or  the 
plinth  board  or  mopboard  of  a  room  or  pas- 
sage, which  last  is  in  the  United  States  called 
base  or  baseboard. 

BKIRTINGI ;  BJUUTIMQ  BOASD.  Same 
as  Battf^C.     (See  also  Skirt.) 

SKTUOHT.  A  ^azed  aperture  in  a  roof, 
whether  a  simple  glazed  frame  set  in  the  plane 
of  a  roof,  or  a  structure  sunnounting  a  roof 
with  upright  or  sloping  sides  and  perhaps  an 
independent  roof  ^  the  entire  structure  consist- 
ing wholly,  or  in  large  part,  of  glazed  frames. 
In  its  more  elaborate  forma,  a  skylight  may  be 
constructed  as  a  Lantern  (which  see),  or  may 
have  the  semblance  of  a  dormer  window  from 
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which  it  is  sometimes  hardly  to  be  distin- 
guished. The  term  is,  however,  only  applicable 
to  such  lights  when  overhead,  i.e.  located 
decidedly  atxtve,  rather  than  at  the  sides  of, 
the  space  immediately  covered  by  the  roof, 
although,  perhaps,  extending  considerably  do«-n 
the  lateral  slopes  of  the  roof.  The  frame  is 
either  of  wood,  or,  preferably,  of  metal,  braced 
or  tied  with  iron  rods,  if  of  large  size,  the  metal 
sash  bars  being  shaped  with  gutters  to  carry 
off  the  water  of  condensation,  and  glated  with 
sheets  of  fluted  or  rough  plate  glass,  varying 
fVom  1 2  X  48  inches  and  ^g  of  an  inch  thick 
to  20  X  100  inches  and  -^g  of  an  inch  thick ; 
if  ordinary  double  thick  glass  is  used,  the  sheets 
are  from  9  to  15  inches  wide,  and  from  16  to 
30  inches  long.  In  metal  sash  bars  or  muntins 
these  sheets  are  set  without  putty.  Skylights 
are  often  provided  with  ventilators  arranged  to 
be  opened  or  closed  by  cords  from  below,  and  a 
flat  decorated  inner  skylight  is  frequently 
placed  beneath  the  outer  skylight  in  a  ceiling 
panel,  when  it  is  desired  to  make  this  feature 
an  element  in  an  architectural  compoeition  as 
seen  from  beneath.  Sometimes,  as  in  the  cover- 
ing of  interior  courts,  winter  gardens,  exposition 
buildings,  conservatories,  marquises  or  canopies, 
and  horticultural  buildings,  the  entire  roof  is 
a  skylight,  and  is  emphasized  as  an  especial 
architectural  feature,  the  frame  in  such  cases 
being  of  iron  or  wood.  (See  Greenhouse.) 
Occasionally  smaller  skylights  are  in  the  form 
of  glazed  scuttles  arranged  to  be  opened  for 
access  to  the  roof.  —  H.  Van  Beunt. 

Double  Skylight.  One  in  which  a  lower 
and  usually  horizontal  glazed  frame  completes 
the  ceiling  of  a  room  or  gallery,  while  the  space 
between  this  and  the  skylight  proper  serves  for 
ventilation. 

Roiaed  Skyll^t  One  in  which  a  curb  or 
coaming  of  some  height  raises  the  skylight 
proper  above  the  level  of  the  roof. 

8KT  UNB.  The  upper  outline  or  silhouette 
of  a  building  as  seen  against  the  sky. 

BET  BCRAS'BR.  A  name  derisively  ap- 
plied, but  generally  accepted,  referring  to  one 
of  the  tall  many-storied  office  buildings  which 
have  become  characteristic  in  the  large  cities  of 
the  United  States. 

SIiAB.  Any  piece  of  material  of  consider- 
able breadth  and  little  thii'knees  as  compared 
to  its  length;  more  specifically,  an  outside  plank 
as  sawn  from  a  log,  having  one  rounded  side 
and  consequently  of  very  unequal  thickness. 

Except  in  the  hist  sense  the  term  is  more 
frequently  applied  to  stone  than  to  other  ma- 
terials.    (See  the  following  titles.) 

SIiAS  BOASDIHO.  A  rough  covering 
with  slabs  as  in  some  rural  sheds. 

BLAB  DABHUTO.  Bough  casting  a  wall 
with  coarse  mortar  and  pebbles.  (Also  written 
Slap  Dashing.) 
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A  house  built  of  wooden 
slabs  or  rough-hewn  planks.  Especially  applied 
to  houses  so  made  by  the  Indians  of  northern 
California  and  the  Northwest  coast.  Planks 
were  split  out  of  cedar  or  other  wood  with 
clk-hom  and  wooden  wedges  driven  by  stone 
mallets.  They  were  reduced  to  any  required 
thickness  by  adzing.  In  size  the  planks  were 
something  extraordinaiy  at  times,  reaching  such 
dimensions  as  4^  by  24  feet.  Some  tribes 
built  houses  with  a  roof  of  one  slope  while 
others  put  up  a  ridge  or  double  ridge  and  made 
two  or  more  slopes.  Several  families  lived 
under  one  roof,  and  often  a  whole  community 
had  but  a  single  house.  The  dimensions  were 
sometimes  as  great  as  75  feet  long  by  40  wide 
and  15  high.  The  rafters  were  supported  by 
heavy  posts  set  in  the  ground,  and  the  planks 
were  tied  horizontally  on  the  sides  between 
upright  posts,  while  those  on  the  roof  ran  with 
the  slope  and  were  grooved  and  overlapping. 
The  family  apartments  were  separated  by  parti- 
tions about  2  or  3  feet  high  and  often  higher. 
North  of  the  Strait  of  S.  Juan  de  Fuca  the 
slab  houses  become  even  more  massive,  with 
carving  on  the  posts  in  front  and  sometimes 
within.  The  totem  posts  set  up  in  front  are 
elaborately  carved.  (See  Assembly  House; 
Communal  Dwelling ;  Totem  Post.) 

—  F.  S.  Dellenbauoh. 

SLAB  PlaASTERINO.  Coarse  plastering 
such  as  was  used  in  filling  between  the  beams 
on  the  exterior  of  half-timbered  houses  in  Eng- 
land.    Also  Slap  Plastering. 

SIaAO  ROOFHrO.  A  plastic  material  made 
by  mixing  coal  tar,  asphalt,  or  a  similar  material 
with  finely  divided  slag  and  sometimes  other 
hard  material.  This,  when  properly  applied, 
serves  well  for  roofs  of  very  low  pitch. 

SIaAO  \I700K     Same  as  Mineral  Wool. 

SLAP  DASHINa.  Same  as  Slab  Dash- 
ing. 


Same    as    Slab 
Plastering. 

SLAT.  A  flat  and  thin  board  or  strip, 
especially  if  relatively  narrow,  usually  of  wood. 

RoUlng  Slat.  A  slat  in  a  Shutter,  or  a 
Blind  in  sense  A,  which  with  the  others  in  the 
same  panel  is  fitted  into  the  frame  by  pivots, 
and  secured  loosely  to  a  rod,  so  that  all  the 
slats  are  adjustable  together. 

SLATB.  In  building,  Roofing  Slate;  that 
is  to  say,  a  fissile  variety  of  argillite  used 
mainly  for  roofing  and,  in  more  solid  masses, 
for  sinks,  fioor  tiles,  mantels,  and  the  like. 

—  G.  P.  M. 

Roofing  Slate  is  obtained  by  splitting  the 
larger  masses  into  thin  slabs,  which  are  then 
trimmed  to  certain  standard  dimensions.  It 
was  formerly  divided  in  Great  Britain  into 
regular  sizes  known  by  arbitrary  names.  The 
Bizee  most  often  used  are  Countess,  10''  x  20'', 
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and  Duchess,    12"  x  24".      Other  sizes  are 
given  as  follows :  — 

Double,  7"  X  13".  Empress,  16"  x  26". 

Lady,  8"  x  16".  Imperial,  24"  x  30". 

Viscountess,  9"  x  18".    Rag,  24"  x  36". 
Marchioness,  11"  x  22".  Queen,  24"  x  36". 
Princess,  14"  x  24". 

It  does  not  appear  that  these  terms  have 
ever  been  common  in  the  United  States.  It  is 
more  usual  to  specify  the  sizes,  which  do  not 
vary  greatly.  Thus,  8"  x  16"  is  a  good  size 
for  smaller  surfaces,  and  10"  X  20"  for  large 
slopes  of  a  roof.  The  varieties  of  slate  are  very 
great,  and  the  preference  for  this  or  that  quarry 
has  varied  from  time  to  time,  partly  according 
to  the  colour  in  vogue  or  called  for  by  the 
building  in  question,  and  partly  by  the  &vour 
shown  to  a  particular  surface  with  or  without 
gloss  and  the  like.  Purple,  green,  and  red  are 
the  common  colours,  and  each  of  these  colours  is 
often  very  agreeable;  moreover,  it  has  been 
found  easy  to  make  somewhat  effective  patterns 
of  their  combination.  On  the  other  hand,  the 
very  darkest  slate,  that  which  approaches  black, 
is  preferred  by  many  architects,  and  some  of 
the  best  qualities  of  slate  are  of  this  colour. 

—  R.  S. 

Riley,  Building  Construction  for  Beginners^ 
1899. 

SLATB  BOARDING.  The  covering  of 
walls  with  slate,  as  if  with  boards  or  shingles. 

8LATINO.  The  applying  of  roofing  slate 
to  the  sheathing  boards  or  battens  or  strips 
which  are  nailed  to  the  rafters.  As  the  slating 
must  overlap  for  a  definite  proportion  of  its 
length,  the  distance  apart  of  the  places  for  nail- 
ing can  be  determined  beforehand.  Thus,  if 
slates  24  inches  long  are  used,  and  if  it  be  re- 
quired that  each  slate  overlap  the  one  below 
it  for  14  inches  (leaving  10  inches  "to  the 
weather  "  in  each  course)  then  the  rows  of  nails 
will  be  10  inches  apart.  Nails  may  be  driven 
near  the  centre  of  each  slate  or  near  the  head; 
it  is  rare  that  both  methods  are  used,  as  two 
nails  to  a  slate  of  ordinary  size  is  considered 
sufficient.  Nails  should  be  of  copper  or  be  in 
some  way  protected  by  a  non-corrosive  metal 
composition,  and  the  holes  through  which  they 
are  driven  must  be  made  in  advance,  which  is 
done  usually  by  the  sharp  point  of  the  slater's 
hammer. 

SIaAUOHTBR  HOUSB.  a  place,  building, 
or  group  of  buildings  intended  for  the  slaughter 
of  domestic  animals  used  for  food. 

The  object  of  the  public  abattoir,  or  highly 
organized  slaughter  house,  is  to  do  away  with 
the  nuisance  and  evils  of  scattered  private 
slaughtering  places.  In  ancient  Rome,  imder 
the  emperors,  a  guild  of  butchers  existed  who 
were  privileged  to  do  slaughtering  in  special 
buildings.  In  modem  times,  the  organized  pub- 
lic abattoir  originated  in  the  beginning  of  the 
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nineteenth  century.  Napoleon  I.,  recognizing 
the  sanitary,  commercial,  and  economical  advan- 
tages of  centralized  public  abattoirs,  authorized 
in  1810  their  construction  in  the  suburbs  of 
Paris,  and  decreed  that  private  slaughter  houses 
be  forbidden.  In  1815  five  public  slaughter 
houses  were  opened,  covering  thirty-eight  acres 
of  ground.  Since  then  large  cities  and  many  of 
the  smaller  ones  have  followed  the  example  of 
Paris.  In  the  United  States  large  abattoirs 
exist,  particularly  in  the  large  Western  cities, 
which  are  centres  of  the  cattle  market.  Some 
of  these  are  immense  establishments,  fitted  up 
with  elaborate  machinery  for  rapid  and  humane 
killing  of  a  large  number  of  animals,  and  with 
well  arranged  auxiliary  buildings  intended  for 
the  sanitary  and  commercial  disposal  of  the  offal 
incident  to  slaughtering. 

In  Europe  municipal  abattoirs  are  the  nde ; 
in  the  United  States  many  abattoirs  are  built 
by  butchers*  associations.  Public  abattoirs, 
erected  by  a  city,  offer  the  best  solution  of  the 
problem  of  the  sanitary  control  of  the  meat 
supply;  cleanliness  and  sanitation  can  be  en- 
forced, and  the  slaughter  stands  or  compartments 
rented  to  butchers  fonn  a  source  of  revenue  to 
the  city.  Abattoirs  must  be  located  in  the  out- 
skirts of  a  city ;  good  facilities  for  the  transpor- 
tation of  the  cattle,  by  rail  or  by  water,  and  by 
the  country  roads,  where  the  a^oining  rural  dis- 
tricts are  devoted  to  cattle  raising,  are  required. 
-For  the  conglomeration  of  buildings  a  large  area 
of  suitable  ground  is  required,  and  fiiture  exten- 
sion must  be  considered  in  the  original  lay-out. 
Markets  for  cattle  to  be  slaughtered  are  best 
placed  a(^acent  to  abattoirs,  for  by  combining 
the  cattle  market  with  the  slaughter  house,  the 
sanitary  inspection  of  the  meat  supply  of  a  city 
is  rendered  more  concentrated  and  efficient. 

A  public  abattoir  consists  of  many  buildings, 
namely  stables,  large  sheds  and  pens  for  the 
animals  to  be  slaughtered,  subdivided  again  into 
stables  for  oxen,  calves,  sheep,  and  pigs ;  sepa- 
rate slaughtering  houses  for  each  of  the  animals 
named ;  covered  yards  for  dressing  of  carcasses ; 
buildings  for  diseased  or  suspected  animals, 
for  storage  of  fodder  for  the  animals,  for  cold 
storage  of  meat,  for  the  cleaning  of  entrails, 
and  for  the  commercial  utilization  of  the  offal 
(fat-rendering  and  bone-boiling  establishments) ; 
an  administration  building,  with  offices,  rooms 
for  the  butchers,  for  the  sanitary  inspectors  and 
veterinary  surgeons,  laboratories  for  the  micro- 
scopical examination  of  the  pork ;  toilet  rooms, 
bath  houses,  restaurants,  etc.;  finally,  a  boiler 
and  engine  house,  with  pumps,  dynamos,  and 
refrigerating  plant.  To  this  is  sometimes  added 
a  wholesale  meat  market  (see  Market).  The 
generally  low-roofed  one-story  stable  structures 
present  no  features  differing  from  rural  cattle 
stables  (see  Stable).  The  roadways  between 
the  sheds  and  all  open  yards  must  be  well 
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paved  with  durable  pavement  (like  the  Belgian 
block  pavement)  and  must  have  good  surface 
water  drainage. 

There  are  two  types  of  arrangement  of  the 
halls  for  slaughtering :  in  one  there  is  only  a 
large  common  slaughtering  hall;  in  the  other 
two  rows  of  smaller  compartments  are  arranged, 
one  on  each  side  of  a  central  aisle,  each  compart- 
ment being  rented  to  one  or  several  butchers. 
The  first-named  type  facilitates  official  inspec- 
tion. The  outer  walls  of  the  slaughter  houses 
may  be  of  brick,  or  of  iron  with  glass  roofs  and 
sides.  It  is  essential  that  the  inside  walls,  to 
a  height  of  at  least  five  feet,  should  be  made 
impervious,  so  that  dried  blood  and  scraps  of 
flesh  adhering  to  them  can  be  removed  by  means 
of  warm  water.  Walls  may  be  faced  with  glazed 
brick,  or  be  of  brick  coated  with  asphalted 
varnish ;  the  woodwork,  if  there  is  any,  is 
treated  in  a  similar  manner.  Floors  should 
also  be  impervious,  hard,  diu^ble,  and  not  too 
smooth  or  slippery.  Asphalted  and  concrete 
floors  have  proved  to  be  but  partly  successful, 
for  asphalt  is  apt  to  become  soft  in  summer 
time,  and  cement  floors  crack,  or  become  chipped 
or  broken  by  the  axe  of  the  butcher.  A  good 
pavement  is  fonned  of  two  layers  of  hard-burnt 
brick  laid  on  edge  in  cement  or  concrete.  Many 
butchers  prefer  a  wooden  floor,  of  heavy  planks, 
of  Georgia  pine,  thoroughly  caJked  at  the  joints 
in  the  manner  of  a  ship's  deck ;  but  as  this  be- 
comes splintered  by  the  blows  of  the  axe  in 
slaughtering  or  dividing  up  the  killed  animals, 
it  is  necessary  to  put  down  two  layers  of  plank. 
The  upper  parts  of  the  walls  and  the  ceilings 
should  be  frequently  whitewashed.  The  sanitary 
features  of  a  slaughtering  house  include  a  very 
ample  and  liberal  supply  of  cold  water,  for  the 
watering  and  washing  of  the  cattle,  for  floor 
washing,  fire  protection,  etc. ;  a  supply  of  hot 
water;  proper  sewerage  and  floor  drainage; 
sometimes  a  chemical  purification  of  the  sewage, 
slaughtering  waste,  and  blood ;  plenty  of  venti- 
lation ;  good  lighting  and  special  arrangements 
for  removal  of  offal,  animal  manure,  blood,  fat, 
entrails ;  well-paved  yards  and  streets,  etc. ; 
modem  German  abattoirs  are  frequently  provided 
with  a  rain  bath  (which  see  under  Bath)  for  the 
butchers'  employees.  The  interior  equipment  of 
slaughter  houses  comprises  hoisting  machinery, 
cranes,  truck,  and  iron  tanks  on  wheels  for  the 
manure  and  hides ;  barrels  for  the  blood ;  weigh- 
ing scales  ;  hydrants  for  watering  and  flushing ; 
also  a  refrigerating  plant.  The  noxious  vapours 
and  gases  arising  from  the  pans  and  kettles 
should  be  passed  through  condensing  tanks  and 
then  under  the  fires  of  the  boiler,  and  discharged 
through  the  main  chimney  stack  of  the  boiler 
house.  The  disposal  of  the  manure  fix)m  stable 
yards,  cattle  pens,  hog  pens,  etc.,  should  be 
carried  out  with  regularity;  the  streets  and 
boulevards  of  the  abattoir  must  be  swept  and 
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washed,  and  buildings  in  which  diseased  animals 
are  kept  require  disinfection. 

Oscar  Schwarz,  M.D.,  Bau,  Einrichtung  und 
Betrieb  offentlicher  Schlachthanser  und  Viehhofe, 
Seiioud  Edition,  Berlin,  1898 ;  llandhuch  derArchi- 
tektur,  Part  IV.,  Vol.  III.,  2  ;  Gehdudefur  Lebens- 
mitteU  Versorgung,  Second  Edition ;  Dr.  Theo. 
Weyl,  Handbuch  der  Hygiene,  Vol.  VI.,  Part  B  ; 
G.  Osthoff,  Markthallen  itnd  Schlachthatiser  ; 
Stevenson  and  Murphy,  Treatise  on  Hygiene  and 
Public  Health;  article  on  Slaughter  Houses,  by 
il.  W.  Hope,  Vol.  I.,  1892,  Fifth  and  Sixth  Annual 
•ieports  of  Massachusetts  State  Board  of  Health. 
Also  the  following  papers  contained  in  the  Trans- 
actions American  Public  Health  Association,  viz. : 
Vol.  II.,  1876,  Dr.  Janes,  on  Abattoirs,  H.  G. 
Orowell,  on  Abattoirs ;  Vol.  VI.,  1880,  Dr.  James, 
*•  Abattoirs,"  Dr.  G.  Devron,  ''Abattoirs"  ;  Vol. 
XV.,  1889. Dr.  Salmon,  ''Meat Inspection"  ;  Vol. 
XXII.,  1896,  Dr.  Bryce,  "Municipal  Meat  Inspec- 
tion"; Vol.  XXIII.,  1897,  Dr.  Pearson,  "Meat 
Inspection."  Also  Zeitschrift  des  osterr.  In- 
genieur  und  Architekten-Vereines,  Vol.  LII.,  No. 
28,  article  by  G.  Witz  on  "  Municipal  Abattoirs." 

W.  P.  Gerhard. 


A  piece  of  timber  laid  directly 
on  the  ground  as  a  base  or  support  for  a  super- 
structure, especially  to  carry  the  flooring  of  a 
cellar  or  ground  story.  Sleepers  are  taken  from 
timber  which  resists  decay :  in  the  United  States, 
locust  or  chestnut. 

SUBEPINa  ROOM.     A  bedroom. 

8LIDINO  POIiE.     (See  Engine  House.) 

SUP  (I.).  A,  A  narrow  passage,  as  between 
two  buildings. 

B.   A  bench  or  open  pew  in  a  church. 

BUP  (II.).  A  small  and  slender  strip,  as  of 
wood.  The  more  usual  term  in  the  United 
States  is  strip ;  thus  Parting  Slip  (A.  P.  S. ; 
Riley)  is  always  called  in  the  United  States 
Parting  Strip.     (Compare  Lath.) 

SUP  PIECB.  A  strip  of  wood  attached  to 
a  sliding  member  to  serve  as  a  wearing  surface ; 
specifically,  a  strip  playing  in  a  dovetailed 
groove  to  hold  the  object  in  place. 

SUP  SILL.  A  sill  no  longer  than  the 
distance  between  the  jambs  of  an  opening,  so 
that  it  can  be  set  in  the  aperture  after  the  walls 
are  built,  instead  of  extending  into  the  wall  on 
each  side  beneath  the  jamb. 

8LODTZ,  ANTOINB  SiiBASTIEN.  (See 
Slodtz,  Michel.) 

SLODTZ,  MICHEL  (MICHEL- ANOE) ; 
sculptor;  b.  1705;  d.  1764. 

He  was  a  son  of  S^bastien  Slodtz,  sculptor,  and 
was  of  Flemish  origin.  He  studied  long  in  Rome. 
There  is  a  statue  of  S.  Bruno  by  him  at  S.  Peter's, 
and  a  monument  to  the  Marquis  Capponi  in  the 
church  of  S.  Giovanni  dei  Fiorentini  (Rome). 
Returning  to  France,  he  made  the  two  monu- 
ments of  the  cardinals  of  Auvergne,  at  Vienne 
(Is^re).  In  1747  he  returned  to  Paris,  and  in 
1750  made  the  monument  to  the  Abb^  Lanquet 
de  Gerzy  at  the  church  of  S.  Sulpice,  Paris,  his 
chief  work,  and  decorated  the  Ohapelle  de  la 
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Vierge.     He  was  assisted  in  much  of  his  work 
by  his  brother,  Antoine  S^bastien  Slodtz. 

Gonse,  Sculpture  fran^aise ;  Seubert,  Aliw^^Zcr- 
SLODTZ,     SiiBASTIEN.        (See     Slodtz, 
Michel.) 

SLOPE  OF  A  ROOF.  (See  Pitch.) 
BLOW  -  BURNINO  CONSTRUCTION. 
Any  construction  designed  to  diminish  as  far  as 
possible  the  facility  of  ignition,  and  to  hinder  the 
spread  of  fire,  while  consisting  entirely  or  in 
large  part  of  combustible  material. 

This  system,  sometimes  called  Mill  Construc- 
tion, has  been  developed  by  the  Factory  Mutual 
Fire  Insurance  Companies  of  New  England,  with 
a  vi6w  to  bringing  the  construction  of  cotton 
and  woollen  factories,  paper  mills,  and  metal- 
working  establishments  to  the  safest  conditions 
which  can  be  made  consistent  with  the  use  of 
wood ;  also  to  give  stability  and  strength 
coupled  with  adequate  light,  air,  and  ventilation ; 
and  finally,  at  the  least  cost  by  the  unit  of  the 
square  foot  of  occupied  floor,  giving  due  regard 
to  the  respective  uses  to  which  the  building  is 
to  be  put.  It  has  been  a  gradual  development 
of  many  years,  proceeding  wholly  from  the 
interior  motive  or  use  of  the  property,  without 
regard  to  architectural  display.  The  customary 
method  of  construction  at  the  present  day  is  as 
follows :  — 

The  basement  floor  is  laid  on  well-drained 
ground  covered  with  a  tar  or  asphalt  concrete 
in  which  heavy  timbers  may  be  placed,  overlaid 
with  plank  and  board  floors  without  danger  of 
decay.  Cement  concrete,  being  hygroscopic,  does 
not  serve  the  purpose,  but  permits  or  promotes 
the  rapid  decay  of  the  wood  laid  in  or  upon  it. 
Asphalt  concrete  is  also  a  non-conductor  of 
heat  and  iS  warm  to  the  feet ;  cement  or  stone 
floors  keep  the  feet  cold,  hence  the  common  use 
of  wooden  clogs  or  soles  in  the  stone-floored 
weaving  sheds  of  foreign  countries. 

The  superstructure  may  be  of  one  or  more 
stories  in  height.  The  modem  textile  mill 
seldom  exceeds  three  stories  for  the  preparation 
and  the  spinning  of  the  stock,  one  story  for 
weaving.  The  modern  machine  shop  is  more 
often  one  story  in  height  than  in  excess.  There 
is  a  moderate  relative  difference  in  the  cost  by 
the  unit  of  the  square  foot  of  floor  between  the 
one-story  or  many-storied  building,  a  building  of 
two  or  three  stories  in  height  being  on  the  whole 
cheapest. 

The  structure  consists  preferably  of  brick 
walls  with  the  maximum  of  window  space,  the 
top  of  the  window  being  carried  between  the 
timbers  flush  with  the  underside  of  the  floor  or 
roof  so  as  to  give  the  maximum  of  top  light. 
Within  these  walls  heavy  timbers  are  carried 
8  feet  or  10  feet  4  inches  or  rarely  11  feet  on 
centres,  preferably  22  feet  span  from  wall  to 
post  and  from  post  to  post ;  the  sizes  of  timber 
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vary  according  to  the  proposed  weight  of 
machinery  and  stock  to  be  placed  upon  them, 
the' weights  in  a  textile  factory  rarely  exceeding 
seventy  pounds  to  the  square  foot  at  any  point. 
Upon  these  timbers  are  laid  planks  grooved  and 
splined,  of  not  less  than  3  inches  in  thickness, 
on  8-fbot  spans,  —  4  inches  or  more  on  the  wider 
spans,  —  covered  first  with  rosin-sized  paper  or 
a  fire  retardent  or  waterproof  material,  then  a 
top  floor,  now  in  the  North  customarily  of  birch 
or  maple. 

The  spaces  between  the  timbers  may  be 
sheathed  solid  or  close  upon  the  planks,  or  may 
be  in  some  instances  protected  by  sheet  metal, 
Air  Cell  Asbestos  Board,  or  Sackett  Wall  Board, 
which  retard  ignition ;  or  it  may  be  coVered 
with  a  porous  wash  or  water  paint.  Beams 
should  never  be  oil  painted  under  less  than  three 
years,  lest  they  should  be  exposed  to  dry  rot. 

The  roof,  of  one-half  inch  pitch,  is  constructed 
in  the  same  manner,  covered  usually  with  com- 
position roofing  of  the  best  kind.  In  certain 
cases,  like  the  roofs  over  the  Fourdrinier  machines 
in  paper  mills,  where  there  is  a  very  great  con- 
densation of  moisture,  a  coating  of  1-inch  mortar 
is  sometimes  placed  between  the  plank  and  the 
outer  boarding  of  the  roof,  and  the  ceiling  is 
sheathed  solid  within,  making  a  roof  of  at  least 
6  inches  in  thickness,  which  is  sufficiently  proof 
against  cold  when  properly  ventilated  to  be 
free  from  condensation.  Varnish  of  the  common 
kinds  is  never  used  on  any  part  of  these  wooden 
surfaces,  on  account  of  the  extreme  hazard  of  a 
fire  passing  rapidly  over  it. 

It  is  not  held  that  this  construction  of  timber 
and  plank  is  free  from  the  danger  of  fire,  unless 
suitably  guarded  .according  to  the  degree  of 
hazard  of  the  contents  within.  This  solid 
method  of  construction  is,  however,  free  of  the 
customary  danger  which  affects  hollow  walls, 
hollow  floors,  and  hollow  roofs,  since  in  the 
wooden  flues  of  what  is  sometimes  called  **  com- 
bustible architecture  "  fire  may  pass  from  cellar 
to  attic  fully  protected  from  water. 

In  the  mill  of  slow-burning  construction  auto- 
matic sprinklers  placed  between  the  timbers 
sweep  the  ceiling  with  water  on  both  sides  of 
the  timbers  whenever  called  upon  by  the  occur- 
rence of  a  fire.  Hose  streams  thrown  from 
either  side  may  also  sweep  the  fire  completely 
from  the  ceilings  between  the  timbers. 

The  next  most  important  point  in  slow-burning 
construction  in  a  building  of  many  stories  is 
that  each  floor  shall  be  absolutely  cut  off  from 
every  other  floor  by  avoiding  all  open  ways. 
Staircases  are  placed  in  towers,  preferably  out- 
side the  main  building ;  if  within,  cut  oft'  by  fire 
walls,  the  doorways  being  protected  by  suitable 
fire  doors  made  of  wood  encased  in  tin,  with  lock 
joints,  the  nail  heads  being  covered.  Belts  or 
ropes  for  driving  the  machinery  are  also  carried 
in  separate  towers  without  openings  into  the 
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main  mill.  The  sanitary  and  other  appliances 
are  also  constructed  in  separate  towers  without 
any  open  way  from  floor  to  floor ;  adequate  fire 
escapes  being  attached  at  suitable  points  outside 
the  mill. 

This  factory  floor  has  never  been  burned 
through  by  any  fire  occurring  in  the  working 
department  of  the  factory.  All  fires  that  have 
passed  from  one  story  to  another  have  either 
passed  through  belt  holes  or  by  open  passage- 
ways. In  two  instances  of  storage  in  large 
quantity,  where  stock  has  taken  fire  at  the 
bottom  of  the  pile,  the  heavy  floor  has  been 
burned  through. 

The  tendency  in  modem  days  has  been,  espe- 
cially in  cotton  mills,  to  adjust  the  size  of  the 
floor  to  certain  elements  of  the  mechanism.  The 
modem  cotton  factory  is  usually  126  to  128  feet 
in  width  by  any  suitable  length,  that  width 
giving  free  play  to  the  mule  spinning  machine 
of  the  size  that  will  give  full  employment  with- 
out overwork  to  one  spinner.  In  other  words, 
the  plans  for  placing  the  machineiy  are  made 
before  the  floor  spaces  are  laid  out.      « 

Another  method  of  constmction  is  to  put  up 
a  self-sustaining  timber  frame,  the  outer  post 
being  recessed  in  a  pilastered  wall  wholly  free 
of  any  fixed  connection  with  the  wall  itself,  a 
band  or  tie  being  placed  across  the  recess  in  the 
pilaster  and  aci'oss  the  post  but  not  attached  to 
the  post  itself.  Every  poet  is  given  its  own 
support  on  its  own  separate  pier,  the  foundation 
of  the  wall,  which  may  be  very  light,  being 
separated.  In  this  way,  if  there  is  any  shrinkage 
or  settling  of  the  wall,  which  is  apt  to  occur, 
especially  in  high  buildings,  it  does  not  throw 
the  alignment  of  the  timbers  out  of  level.  The 
adjustment  of  shafting  therefore  takes  much  less 
time  and  is  much  more  certain.  In  this  method 
of  construction  the  substance  of  the  wall  may  be 
almost  veneer,  the  greater  part  consisting  of 
windows. 

It  is  now  customary  to  glaze  these  windows 
with  fine  ribbed  glass  in  tme  curves,  inverse  and 
obverse,  twenty-one  ribs  to  the  inch,  ribs  set 
vertically.  This  type  of  glass  diffuses  the  light 
throughout  a  very  wide  building,  giving  daylight 
free  of  shadows  —  a  most  important  factor, 
especially  in  weaving.  When  the  inside  work 
is  dusty,  the  ribs  are  placed  outside.  Where  the 
outer  side  of  the  window  is  exposed  to  smoke  or 
soot,  the  ribs  are  placed  inwardly.  In  special 
places  prismatic  glass  is  used  in  place  of  the 
factory  ribbed  glass. 

After  this  building  is  constmcted,  the  great- 
est care  is  taken  not  to  fill  it  up  with  com- 
bustible shelves,  wooden  partitions,  or  other 
dangerous  elements  in  constmction.  Incom- 
bustible material  is  chosen  as  far  as  possible  for 
these  purposes.  Closets,  cupboards,  and  con- 
cealed spaces  are  avoided  to  the  utmost,  the 
purpose  being  that  there  be  no  place  either 
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in  roof,  floor,  or  wall,  or  within  the  building,  in 
which  fire  may  be  protected  from  water,  or  in 
which  vermin  of  any  kind  can  lurk. 

What  is  called  slow-burning  construction 
should  never  be  adopted  without  due  regard 
being  given  to  all  the  principles  of  mill  con- 
struction :  the  separation  of  each  floor  from 
every  other,  the  avoidance  of  open  ways,  the 
avoidance  of  varnish  upon  inside  finish,  of  com- 
bustible shelving,  and  yet  more  without  giving 
full  regard  to  adequate  apparatus  for  the  extinc- 
tion of  fires.  Wood  will  furnish  material  for 
fire,  however  disposed.  All  that  is  claimed  for 
slow-burning  construction  of  wood  is  that  its 
adoption  gives  readier  opportunity  to  extinguish 
a  fire  than  any  other  at  a  low  cost. 

Whether  or  not  this  method  of  construction 
is  better  or  worse  than  the  modern  steel  con- 
struction, depends  upon  many  conditions  which 
cannot  he  dealt  with  in  this  treatise.  Unless 
the  steel  is  protected  adequately  from  the  heat 
generated  in  the  ignition  of  the  contents  of  the 
building,  the  complete  destruction  of  the  steel 
frame  building  may  not  follow,  but  so  long  as  it 
stands,  it  serves  to  hold  the  contents  under  con- 
ditions which  will  assure  their  complete,  or 
nearly  complete,  destruction  by  fire.  Slow- 
burning  mill  construction  in  its  place  and  for 
the  purposes  for  which  it  has  been  developed, 
has  proved  to  be  cheaper,  safer,  and  better  than 
any  form  of  so-called  fireproof  mill  yet  invented. 
The  losses  by  fire  on  many  hundred  million 
dollars'  worth  of  factories  constructed  on  these 
rules,  and  fully  protected  with  apparatus  for 
extinguishing  fires,  have,  for  five  years,  October, 
1895,  to  November,  1900,  inclusive,  been  less 
than  four  cents  per  annum  on  each  hundred 
dollars  of  risks  carried  by  the  Senior  Factory 
Mutual  Fire  Insurance  Companies,  or  less  than 
twenty  cents  per  one  hundred  dollars  —  for  five 
years'  insurance  on  over  $600,000,000  worth 
of  so-called  **  special  hazards." 

—  Edward  Atkinson. 

SLUSH  (v.).  In  masonry,  to  throw  mortar 
on  top  of  a  course  to  form  a  bed  for  the  next 
course.  Slushed  work  permits  bricks  to  be  laid 
dry  on  such  a  bed  in  the  interior  of  a  wall,  and 
makes  inferior  work.  Shoved  work  requires 
each  brick  in  the  interior  of  a  wall  to  be  sur- 
rounded with  mortar  so  as  to  avoid  any  diy  or 
open  joints.     (See  Shove  Joint,  under  Joint.) 

SLUTERp  CI.AUX  (NICOLAS);  sculptor 
{imagier))  d.  1404  or  1405. 

Philippe  le  Hardi,  Duke  of  Burgundy,  founded 
the  Chartreuse  of  Champmol  at  the  gates  of 
Dyon  (Cote-d'Or,  France),  in  1383.  To  build 
and  decorate  this  monastery,  with  its  church  and 
his  own  monument,  he  called  together  many  of 
the  best  architects  and  sculptors  of  his  time, 
chief  of  whom  were  Andr^  de  Dammartin  (see 
Dammartin,  A.  de),  Jean  de  Marville  (see 
Marville,  J.  de),  and  Claux  Sluter.     Jean  de 
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Marville  directed  the  sculptors  until  his  death 
in  1389,  when  Claux  Sluter  of  the  Comt^ 
d'Hollande  took  control.  The  earliest  of  the 
sculptures  of  the  Chartreuse  are  the  figures  on 
the  portal  of  the  church.  Of  these  the  Madonna 
is  probably  by  de  Marville,  but  the  splendid 
statues  of  Philippe  le  Hardi,  his  Duchess 
Marguerite  de  Flandre,  S.  Jean  and  S.  Marguerite 
are  by  Sluter.  Sluter's  most  characteristic  work 
is  the  so-called  Puit8  de  Mo'ise  (Well  of  Moses). 
This  was  intended  to  be  the  baise  of  a  Calvary 
(crucifixion  group)  which  stood  in  the  cloister  of 
the  Chartreuse.  The  design  of  this  work  is  by 
Sluter.  He  was  assisted  by  his  nephew,  Claux 
de  Werwe  (see  Claux  de  Werwe),  who  in  1398 
began  to  take  control  of  the  work.  The  great 
monument  of  Philippe  le  Hardi  in  the  museum 
at  Dgon  was  undoubtedly  designed  and  begun 
by  Sluter,  but  the  sculpture  itself,  especially  the 
famous  pleurants^moyxrxien)  about  the  base,  is 
the  work  of  Claux  de  Werwe.  In  1404  Sluter 
retired  to  the  Abbey  of  S.  !^tienne  at  D\jon, 
where  he  died. 

Gonse,  Sculpture  frani^ise;  Gonse,  ZMrt 
gothique;  Chabeuf,  Dijon  Monuments  et  Sou- 
venirs; Browne]],  French  Art;  Marquis  L.  De 
Laborde,  Les  Dues  de  Bourgogne, 

SL7PE.  Same  as  Slip  (I.,  A)-,  written  in 
this  form,  which  it  retains  from  the  fifteenth 
century,  it  is  used  in  ecclesiological  writing. 

:  archi- 
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tect ;  b.  July  1 1,  1626  (in  Rotterdam) ;  d.  July 
24,  1692  (in  Berlin). 

He  was  court  architect  of  the  great  Elector 
Friedrich  Wilhelm,  and  rebuilt  the  Marstall- 
gebaude  (Berlin)  about  1666. 

Borrmann,  Denkmdler  von  Berlin. 

SMILIS ;  sculptor  and  architect. 

Smilis  was  probably  from  iEgina,  Greece. 
He  flourished  in  the  sixth  century  b.g.,  and 
was  associated  with  Theodorus  (see  Theodorus) 
and  Rhoecuss  in  the  construction  of  the  laby- 
rinth at  Lemnos  and  the  Temple  of  Hera  at 
Samos.  He  made  the  statue  of  Hera  in  that 
temple,  and  a  group  of  the  HourSj  which  was 
preserved  in  the  Heraion  at  Olympia. 

Collignon,  Histoire  de  la  Sculpture  grecque, 

SBmiKC,  SIR  ROBERT;  architect;  b. 
1781  ;  d.  April  18,  1867. 

In  1796  he  entered  the  office  of  Sir  John  Soane 
(see  Soane,  Sir  J.),  then  occupied  with  the  build- 
ing of  the  Bank  of  England,  and  in  the  same 
year  became  a  student  of  the  Royal  Academy. 
In  1799  he  won  the  gold  medal  for  design.  He 
visited  Athens  in  1803,  while  Lord  Elgin  was 
removing  the  sculpture  from  the  Parthenon. 
He  also  visited  Sicily  and  made  drawings  of  the 
architectural  remains  there.  Srairke  was  em- 
ployed on  the  Mint,  London,  in  1809 ;  and  in 
1845  was  placed  by  Sir  Robert  Peel  on  the 
commission  for  London  improvements.   He  built 
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Lowther  Castle  and  Eastnor  Castle,  and  in 
1808  rebuilt  Covent  Garden  Theatre  (burned 
in  1858).  One  of  his  most  important  works  is 
the  main  facade  of  the  British  Museum 
(London). 

Edward  Smirke,  Memoirs  of  Sir  Robert  Smirke; 
Arch,  Pub.  Soc.  Dictionary, 


;  architect;  b.  1799; 
d.  Dec.  8,  1877. 

A  brother  of  Sir  Robert  Smirke  (see  Smirke, 
Sir  R.).  In  1828  he  was  clerk  of  the  works 
at  S.  James's  Palace  (London).  At  the  British 
Museum,  about  1855-1857,  he  designed  and 
built  the  great  circular  reading  room. 

Arch,  Pub,  Soc.  Dictionary, 

SMOKB  EXTRACTOR  Any  device,  as  a 
hood  or  ventilator  at  the  top  of  a  chimney,  by 
which  an  upward  draught  is  maintained  or 
accelerated. 

SMOKB  TOWHR.  Any  high  construction, 
more  important  than  a  chimney  stack,  used  to 
convey  smoke  from  a  building  to  the  outer  air, 
as  in  some  churches. 

SMOKE  VENT.  An  opening  in  a  roof, 
generally  of  some  primitive  dwelling  or  hut,  by 
which  smoke  may  escape. 

SMOKING  ROOM.  An  apartment  set 
aside  for  the  use  of  smokers. 

SNACKET.  In  Scotland,  a  latch,  hasp,  or 
catch  for  a  door. 

SNECK.  A  latch ;  local  British  ;  the  term 
applied  especially  to  one  of  several  ancient 
forms  of  thumb  latch. 

(v.,  I.).     To  fasten  with  a  sneck. 
(v.,  II.).     To  dress  stone  roughly. 
(See  Snecked  Rubble,  under  Rubble.) 

SNOW  BOARD.  A  continuous  board 
secured  at  the  foot  of  a  roof  slope  to  serve  as  a 
snow  guard. 

SNOW  QUARD.  Any  device  intended  to 
prevent  snow  from  sliding  off  a  sloping  roof; 
especially,  in  the  United  States,  one  of  several 
patented  contrivances  intended  to  be  arranged 
in  successive  regular  rows  across  the  slope, 
commonly  formed  of  a  loop  of  wire. 

SNOW  HOUSE.  A  habitation  built  of 
snow.     (See  Iglugeak.)  —  F.  S.  D. 

SOAKER.  In  Great  Britain,  a  piece  of 
metal  used  in  flashing,  each  piece  being  of  the 
size  of  one  of  the  slates  or  tiles  of  the  roofing, 
and  the  soaker  being  laid  with  the  slates  or 
tiles  in  their  courses.  In  the  United  States, 
called  step  flashing. 

SOANE,  SIR  JOHN ;  architect ;  b.  Sept. 
10,  1753;  d.  Jan.  20,  1837. 

His  name  was  originally  Swan.  He  changed 
it  to  Soan,  and  afterward  to  Soane.  He  was 
the  son  of  a  bricklayer,  and  in  1768  entered 
the  service  of  the  younger  George  Dance  (see 
Dance,  G.,  II.).  He  afterward  studied  with 
Henry  Holland  (see  Holland),  and  at  the  schools 
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of  the  Boyal  Academy.  In  1776  he  won  the 
gold  medal  of  the  Academy,  and  a  travelling 
stipend  which  enabled  him  to  spend  three  years 
in  Italy.  From  1788  to  1833  he  held  the 
office  of  architect  and  surveyor  to  the  Bank  of 
England.  The  fa9ade  of  this  building  is  one 
of  the  best  of  his  works.  Between  1791  and 
1794  he  was  clerk  of  the  works  at  S.  James  s 
palace,  the  Houses  of  Parliament,  and  'other 
public  buildings  in  Westminster,  and  in  1807, 
clerk  of  the  works  at  the  Royal  Hospital,  Chel- 
sea. In  1802,  Soane  was  made  Royal  Academi- 
cian, and  in  1806,  professor  of  architecture  at 
the  Royal  Academy.  In  1836  he  built  the 
State  Paper  Office,  destroyed  in  1862.  His 
house  in  Lincoln's  Inn  Fields  and  his  large 
collection  of  art  treasures  were  left  to  the 
nation,  and  constituted  by  act  of  parliament 
the  Soane  Museum. 

Fergusson,  History  of  the  Modern  Styles  of 
Architecture;  Stephen-Lee,  Dictionary  of  Na- 
tional Biography, 

80AP8T0NE.  A  soft  stone  having  a  soapy 
feeling,  composed  largely  of  foliated  talc,  or 
steatite,  and  used  in  making  sinks,  stationary 
wash  tubs,  etc.     (See,  also,  Potstone.) 

— G.  P.  M. 

SOdXSTIEa  OF  ARCHITECTS.  (That  is, 
composed  wholly  or  in  part  of  architects.) 

The  Academies  of  Europe,  which  have  existed 
in  great  numbers  for  three  hundred  years,  were 
known  under  various  names  signifying  devotion 
to  different  departments  of  fine  arts,  many  of 
them  including  architecture.  These  Academies 
of  Fine  Art  were  sometimes  organized  only  to 
afford  instruction,  while  others  were  associations 
of  professional  artists  of  different  classes.  It 
will  be  endeavoured  in  this  list  to  include  only 
those  in  which  professional  architects  were 
associated.  Many  societies  are  composed  of 
architects  and  engineers,  like  most  of  those  in 
Germany  and  Austria-Hungary,  and  others  are 
societies  of  architects  and  archaeologists.  There 
are  also  many  societies  of  archaeology,  composed 
mostly  of  architects ;  but  in  most  archaeological 
societies,  such  as  exist  in  nearly  every  European 
city  of  any  consequence,  and  a  few  in  America, 
the  influence  of  architects  does  uot  predominate. 
As  compared  with  them,  the  number  of  purely 
architectural  societies  is  very  limited.  The  fine 
art  societies,  first  referred  to  herein  in  each 
country,  are  those  in  which  professional  archi- 
tects are  believed  to  have  had  administrative 
functions.  Then  will  follow,  more  specifically, 
architectural  societies  in  each,  most  of  which 
are  of  comparatively  modern  origin. 

Austria-Hungary,  An  Acatlemy  of  Paint- 
ing, Sculpture,  and  Architecture  was  founded  in 
Vienna  in  1705.  There  are  also  Societies  of 
Architects  and  Engineers  in  Vienna  and  Prague, 
and  in  Budapest,  where  there  has  recently 
been  a  great  revival  of  architecture. 
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Belgium,  The  Central  Society  of  Archi- 
tecture of  Belgium  was  founded  at  Brussels 
in  1872.  Its  monthly  publication  is  called 
Ij  £inulation.  It  has  a  defensive  league  like 
that  of  the  Central  Society  of  Architects  of 
France. 

Canada,  Dominion  of.  There  is  a  Quebec 
Institute  of  Architects,  which  has  recently  been 
instrumental  in  having  a  law  passed  by  the 
Parliament  of  the  Province  of  Quebec  requiring 
the  official  registration  of  architects,  somewhat 
similar  to  that  now  in  force  for  examining  and 
licensing  architects  in  the  state  of  Illinois. 
The  headquarters  of  the  Institute  is  at  Mon- 
treal. There  is  also  an  Institute  of  Architects 
in  the  Province  of  Ontario,  with  headquarters 
at  Toronto. 

France,  The  Academy  of  Architecture 
was  founded  in  1671,  and  existed  down  to  the 
breaking  out  of  the  revolution  of  1789.  In 
1819  the  now  existing  Academy  of  Fine  Arts 
was  definitely  founded.  This  is  one  of  the  five 
great  divisions  of  the  Institute  of  France;  it 
consists  of  the  five  sections :  painting,  sculpture, 
architecture,  engraving,  and  music,  and  is  com- 
posed of  forty  members.  Its  chief  duty  toward 
the  art  or  profession  of  architecture  is  in  direct- 
ing certain  competitions,  giving  the  prizes,  in- 
cluding the  great  Prize  of  Rome  (which  see), 
and  nominating  candidates  for  professorships 
and  the  like.  The  Academy  of  France  at  Rome, 
which  also  was  founded  in  the  seventeenth 
century,  still  continues  to  occupy  the  Villa 
Medicis,  which  it  has  held  ever  since  the  be- 
ginning of  the  present  century;  but  this  is 
rather  a  school  than  a  society. 

Of  distinctively  architectural  societies  in 
France,  the  Central  Society  of  Architects, 
founded  in  1840,  takes  the  lead.  It  not  only 
holds  regular  meetings,  but  periodical  con- 
gresses, to  which  all  the  Architects  of  France 
and  visitors  from  other  countries  are  invited. 
Its  first  bulletin  was  issued  in  1851,  and  its 
Annalea  in  1875,  since  which  time  it  has  con- 
ducted the  congresses  just  mentioned.  It  now 
has  500  members.  The  congresses  have  been 
held  annually  since  1873.  Its  publications 
are:  Manual  of  the  Lav:s  of  Buildings 
(Paris,  1878-1881),  and  Price  Lists  Applica- 
ble to  Buildings  (1883-1893).  Under  its 
auspices  was  established  in  1884  the  Architects* 
Mutual  Defense  Association,  of  which  there 
are  340  members,  a  sort  of  mutual  assurance 
against  the  rigorous  provisions  of  the  French 
laws  concerning  the  personal  responsibilities  of 
architects.  The  National  Society  of  Architects 
of  France  was  founded  in  1872,  and  in  1891  it 
was  changed  to  the  Professional  Union  of  the 
Architects  of  the  Department  of  the  Seine, 
with  150  members.  It  publishes  a  fortnightly 
journal  called  The  Ar-chitect  A  society  was 
organized  in  1877  called  the  Friendly  Associ- 
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ation  of  Architects  Honoured  by  the  Govern- 
ment, comprising  those  who  had  obtained  the 
diploma  of  "Architect"  from  the  National 
School  and  those  who  had  obtained  the  Grand 
Prize.  There  are  230  members.  It  is  a  sort  of 
Corps  d'Elite  of  French  architects,  and  pub- 
lishes an  annual  bulletin.  The  Union  Syndi- 
cole  of  French  architects  was  formed  in  1890, 
composed  of  architects,  inspectors,  designers, 
decorators,  and  the  better  class  of  operatives, 
comprising  the  independents  or  free  lances  of 
the  profession.  There  are  thirty-two  local 
societies  in  France,  among  which  is  the 
Academic  Society  of  Architecture  of  Lyons, 
the  oldest  of  all  existing  French  Societies,  and 
which  stands  first  in  importance,  founded  Dec. 
18,  1829.  Connected  with  it  is  a  society  of 
assistants  and  students  called  the  Architectural 
Union  of  Lyons.  Of  other  departmental  socie- 
ties are  the  Provincial  Society  of  Architects  of 
the  North  of  France,  The  Provincial  Society 
of  Architects  of  the  Southeast  of  France,  and  a 
provincial  society  with  headquarters  at  Lyons, 
which  comprises  the  members  of  twenty  local 
societies.  (See  Architect,  The,  in  France,  for 
the  laws  regulating  the  practice  of  the  profes- 
sion, and  col.  140  for  French  societies.) 

Germany,  The  Royal  Academy  of  Arts 
was  founded  in  Berlin  by  Frederick  I.  of  Prus- 
sia in  1699.  After  the  failure  of  the  acade- 
mies that  had  been  established  in  Munich  in 
1759  and  1770,  the  present  Royal  Munich 
Academy  was  established  by  Joseph  I.  of 
'  Bavaria  in  1808.  The  following  Crerman 
cities  have  mixed  societies :  Berlin,  Architects 
and  Engineers,  founded  1857 ;  Constance, 
Architects  and  Builders,  founded  1881 ;  Dres- 
den, Architects  and  Engineers;  Hanover, 
Architects  and  Engineers;  Munich,  Architects 
and  Engineers.  German  architects  have  held 
congresses  since  1853. 

Oreat  Britain,  In  England  the  Royal 
Academy  is  supposed  to  deal  with  all  the  arts, 
and  has  always  included  architects  in  its  mem- 
bership. The  committee  which  petitioned  the 
King  (George  III.)  had  for  its  chairman  Sir 
William  Chambers,  architect.  Dance,  architect 
of  the  Mansion  House,  also  being  a  member. 
Sir  Joshua  Reynolds  was  the  first  president, 
and  Sir  William  Chambers,  treasurer.  Archi- 
tectural drawings  are  shown  at  its  annual 
exhibitions. 

There  io  in  Edinburgh  a  Royal  Scottish 
Academy  of  Painting,  Sculpture,  and  Archi- 
tecture, founded  in  1825  and  incorporated 
under  royal  charter  in  1838. 

Of  distinctively  architectural  societies  the 
Royal  Institute  of  British  Architects  (called 
R.  I.  B.  A.)  stands  first.  It  was  organized  in 
1834  as  the  Institute  of  British  Architects^ 
and  chartered  by  William  IV.  in  1837,  and 
subsequently,  through  the  influence  of  the  late 
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Prince  Albert,  the  Queen  permitted  it  to  prefix 
the  word  "  Royal ''  to  its  name,  and  instituted 
the  ^'  Royal  Gold  Medal  for  the  Promotion  of 
Architecture."  A  new  charter  was  granted  in 
the  fiftieth  year  of  the  reign  of  Victoria  (March 
28,  1889),  under  which  it  is  now  conducted. 
Under  the  existing  by-laws  "Any  non-metro- 
politan architectural  society  in  the  United 
Kingdom,  or  in  any  colony  or  dependency  of 
the  United  Kingdom,  consisting  in  whole  or  in 
part  of  professional  members,  may,  subject  to 
such  regulations,  limitations,  and  restrictions 
as  may  from  time  to  time  be  prescribed  by 
resolution  of  the  Royal  Institute,  be  allied 
with  the  Royal  Institute."  The  Institute  in 
1899  had  618  Fellow  membera,  993  Associate 
members,  46  Honorary  Associates,  comprising 
a  total  subscribing  membership  of  1657. 

The  Architectural  Association  (London)  is 
incorporated  under  the  authority  of  the  Liter- 
ary and  Scientific  Institutions  Act,  1854. 
The  objects  of  the  Association  are,  "  to  provide 
and  afford  facilities  for  the  study  of  architec- 
ture, and  to  serve  as  a  medium  of  friendly  com- 
munication between  the  members  and  others 
interested  in  the  study  and  progress  of  archi- 
tecture." The  president  is  ipso  facto  a  mem- 
ber of  the  Council  of  the  R  I.  B.  A.  Many 
of  its  members  are  Fellows  or  Associates  of  the 
R.  I.  B.  A.  Its  membership,  like  that  of  the 
Institute,  is  not  confined  to  London,  but  com- 
prises also  architects  from  other  parts  of  the 
United  Kingdom.  (See  Architect,  The,  in 
England.) 

Of  local  societies  not  affiliated  with  the  R.  I. 
B.  A.  are  those  at  Oxford,  1 837,  and  Edinburgh, 
1850.  The  Cambridge-Camden  Society  was 
once  a  great  power  in  connection  with  the  Gothic 
revival  during  the  middle  of  the  century.  It 
was  composed  of  High  Church  clergymen  and 
architects,  and  issued  many  valuable  publica- 
tions. It  was  mainly  instrumental  in  reviving 
the  ancient  forms  of  worship  in  the  churches  of 
the  establishment,  vestments,  church  furniture, 
and  fittings,  and  decorative  work  allied  to  Gothic 
architecture. 

The  Society  of  Architects,  London,  is  inde- 
pendent of  the  R.  I.  B.  A.  It  was  founded  in 
1884,  and  incorporated  under  the  same  authority 
as  the  Architectural  Association  in  1893.  Its 
objects  are  similar  to  those  of  the  Architectural 
Association,  but  have  a  more  practical  turn  and 
concern  more  the  practice  of  architecture.  It 
also  has  a  very  thorough  educational  department, 
and  requires  an  educational  test  for  membership. 
In  1899  it  had  509  members,  17  honorary 
members,  10  associates,  and  15  students.  It 
publishes  a  monthly  journal. 

There  is  also  in  London  a  Society  of  Anti- 
quaries, famous  for  its  periodical  Archoeologia, 
which  was  incorporated  as  early  as  1751.  This 
society  is  still  in  existence,  and  commenced  a 
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movement  in  November,  1888,  to  bring  about 
the  union  of  all  the  archaeological  societies  of 
the  United  Kingdom.  A  consultative  central 
body  was  formed  by  it  in  1890,  composed  of 
representatives  of  all  the  county  societies.  The 
Society  of  the  Dilettanti  was  founded  in  1734. 
In  1769  it  published  a  folio  volume  on  Ionian 
antiquities,  and  later,  in  1797,  supplemented 
the  investigations  of  Stuart  and  Revett  (to 
which  it  had  contributed  material  support)  by 
another  volume  entitled  Antiquities  of  Ionia. 
In  1817  it  published  a  still  later  volume  en- 
titled Unedited  Antiquities  of  Attica.  There 
is  also  a  society  for  the  preservation  of  ancient 
buildings.     (See  Restoration.) 

There  is  also  the  Royal  Archaeological  Insti- 
tute of  Great  Britain  and  Ireland,  and  the 
society  which  publishes  the  Archaeological 
Joumcdf  and  the  British  Archaeological  Asso- 
ciation, which  publishes  its  own  journal. 

There  is  an  Architectural  Institute  of  Scot- 
land located  in  Edinburgh,  which  publishes 
transactions,  and  a  Society  of  Antiquaries  of 
Scotland. 

In  Ireland  are  similar  associations;  The 
Royal  Institute  of  the  Architects  of  Ireland,  and 
the  Historical  and  Archaeological  Association  of 
Ireland. 

Italy.  An  Academy  of  Architecture  was  es- 
tablished as  early  as  1380,  in  Milan,  by  Gale- 
azzo  Visconti.  The  Society  of  S.  Luke,  of 
Florence,  is  also  one  of  the  oldest  art  societies 
in  the  world  and  is  still  in  existence.  It  was 
founded  by  one  of  the  Medici  family  in  1350. 
There  was  an  earlier  Academy  of  the  Fine  Arts 
established  in  Venice  in  1345  also  named  S. 
Luke.  The  Academy  of  S.  Luke  at  Rome  was 
founded  in  1595,  and  is  still  in  existence.  The 
French  academy  is  somewhat  related  to  it  by 
tutelage  and  descent.  Of  modem  societies  the 
Institut  de  Corrispondenze  Archceologica,  of 
Rome,  was  established  in  1830  for  the  investi- 
gation of  the  ancient  monuments  of  Italy,  and 
has  been  mainly  supported  by  the  Prussian  gov- 
ernment. It  has  issued  many  valuable  publica- 
tions.    (See  Architect,  The,  in  Italy.) 

Japan.  There  is  an  Institute  of  Japanese 
Architects,  with  headquarters  at  Tokio,  which 
has  a  large  membership. 

Netherlands.  The  Society  for  the  Encour- 
agement of  Architecture  was  founded  at  Amster- 
dam in  1819,  and  reorganized  in  1830,  after  the 
separation  of  Belgium  from  the  monarchy  of  the 
Netherlands.     It  has  about  a  thousand  members. 

Russia.  In  1674  Peter  the  Great  founded 
and  endowed  an  Academy  of  Sciences,  in  which 
the  Empress  Elizabeth  (r.  1741-1762),  at  the 
suggestion  of  Count  Shuvaloff,  established  an 
Imperial  Academy  of  Fine  Arts  at  Saint  Peters- 
burg. Catherine  II.  increased  its  revenues  and 
built  the  present  academy,  which  educates  archi- 
tects as  well  as  other  artists.     It  is  an  immense 
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establishment,  and  supports  its  students  from 
childhood  until  they  graduate.  The  Moscow 
Archaeological  Society  recently  opened  a  museum. 
An  Archaeological  Congress  has  also  been  insti- 
tuted in  the  same  city. 

Spain.  In  Madrid  an  Academy  of  Painting, 
Sculpture,  and  Architecture  was  founded  in 
1752  by  Philip  V.,  and  is  still  in  existence. 
Madrid  also  has  a  Central  Society  of  Architects. 

Sweden,  There  is  a  Royal  Academy  in 
Stockholm  founded  by  Linnaeus  in  1739,  under 
royal  charter. 

Stfiitzerland.  In  Switzerland  there  are  so- 
cieties of  architects  and  engineers  at  Basel,  Lau- 
sanne, and  Zurich. 

United  States.  The  National  Academy 
of  Design,  located  in  New  York,  was  founded 
January  15,  1826.  Three  architects  were 
among  its  founders,  and  it  set  out  to  encourage 
architecture  as  well  as  the  other  fine  arts.  It 
long  since  ceased  to  give  recognition  to  it^  and 
there  are  now  no  architects  in  its  membership. 

The  first  specifically  architectural  society  in 
the  United  States  was  known  as  the  American 
Institution  of  Architects.  It  was  organized 
in  Philadelphia,  Dec.  7,  1836,  and  com- 
prised twenty-three  professional,  two  associate, 
and  twenty-five  honorary  members.  It  had  a 
desultory  existence  for  twenty  years. 

The  American  Institute  of  Architects  was 
organized  in  New  York,  Feb.  23,  1857, 
and  held  regular  meetings  at  New  York  up  to 
the  breaking  out  of  the  Civil  War  in  1861. 
The  meetings  were  resumed  in  1864,  and  con- 
tinued up  to  the  time  of  the  reorganization  of 
the  Institute  into  a  federal  body,  composed  of 
local  chapters  in  the  several  cities.  The  first 
chapter,  that  at  New  York,  was  organized 
March  19,  1867,  with  thirty-two  Fellows  and 
four  Associates.  Since  then  the  Institute  has 
only  met  in  annual  convention,  the  first  conven- 
tion having  been  held  Oct.  22  and  23, 
1867.  Up  to  October,  1897,  there  had  been 
thirty-one  conventions.  There  is,  since  Novem- 
ber, 1898,  a  house  in  Washington,  D.  C,  called 
"  The  Octagon,"  which  is  occupied  by  the  Insti- 
tute, and  in  which  is  the  office  of  its  secretary 
and  treasurer.  In  1889  an  important  event  in 
the  history  of  the  A.  I.  A.  was  the  consolidation 
with  it  of  the  Western  Associaiion  of  Archi- 
tects, which  was  accomplished  at  the  annual 
convention  in  Cincinnati.  The  Institute  now 
has  (1899)  22  local  chapters,  418  fellow  mem- 
bers, and  60  associate  members,  besides  honoraiy 
and  corresponding  members.  Each  chapter  may 
have  members,  associate  or  junior,  who  are  not 
fellows  or  associates  of  the  Institute. 

The  Western  Association  of  Architects  was 
organized  at  Chicago  in  1884,  and  has  a  large 
membership.  In  1889  it  was  consolidated  with 
the  American  Institute  of  Architects,  as  above 
stated. 

641 


SOCIETIES  OP  ARCHITECTS 

Hie  Architectural  League  of  America  was 
organized  at  Cleveland,  Ohio,  June  2,  1899, 
by  a  convention  of  representatives  delegated  by 
nearly  all  the  architectural  clubs  in  the  United 
States  and  one  in  Canada.  It  holds  annual 
conventions  in  different  cities,  to  which  dele- 
gates are  regularly  accredited  by  the  clubs  com- 
posing the  league.  Its  main  work  is  the 
regulating  of  exhibitions  of  architecture  and  the 
allied  arts,  which  take  place  successively  at 
the  seats  of  the  several  clubs.  The  architec- 
tural clubs  of  Pittsburg,  Washington  (D.  C), 
Toronto  (Canada),  Cleveland,  Detroit,  Chicago, 
and  Saint  Louis,  the  Architectural  League  of 
New  York,  the  T-Square  Club  of  Philadelphia, 
the  Chapters  of  the  Institute  at  Pittsburg  and 
Cincinnati,  and  the  Architects'  Club  of  the 
University  of  Illinois  are  in  the  League. 

The  Archoeological  Institute  of  America 
was  organized  in  Boston  in  1879,  and  has  made 
much  progress  in  architectural  research  in 
classic  lands  as  well  as  in  America.  Archae- 
ological societies  in  the  different  cities  are  affili- 
ated with  this  body.  The  American  schools  at 
Rome  and  Athens  are  supported  by  associations 
organized  for  that  purpose,  which  are  closely 
connected  with  the  Archoeological  Institute  of 
America.  It  publishes  quarterly  The  Ameri- 
can Journal  of  Archaeology. 

The  Art  Institute  of  Chicago  supports  a 
school  of  architecture  in  coi\j unction  with  the 
Armoiir  Institute. 

Tfie  Boston  Society  of  Architects,  founded 
a  few  years  earlier,  was  affiliated  with  the 
American  Institute  of  Architects  as  a  chap- 
ter in  1868,  but  still  retains  its  separate 
name. 

The  Architectural  League  of  New  York  is 
a  strong  body  of  architects,  mural  painters, 
sculptors,  and  decorative  workers  who  have  to 
do  with  building.  It  was  organized  in  1881 
and  reorganized  in  1886.  It  is  both  profes- 
sional and  social,  and  has  annual  exhibitions. 
Boston,  Philadelphia,  Cleveland,  Detroit, 
Chicago,  Cincinnati,  Denver,  San  Francisco, 
Washington  (D.  C),  Pittsburg,  Toronto  (On- 
tario), and  Saint  Louis  also  have  architectural 
clubs  composed  mostly  of  the  younger  members 
of  the  profession,  and  to  which  draughtsmen 
are  admitted.  Many  of  them  'hold  annual 
exhibitions. 

The  Chicago  Architects*  Business  Associar 
tion,  now  three  years  old,  is  the  first  of  the  kind 
ever  organized ;  (but  see  above  the  Union  Syn- 
dicate in  France,  and  the  Society  of  Architects 
in  Great  Britain).  It  was  instituted  for  the 
purpose  of  regulating  the  business  affairs  of 
architects  and  their  relation  to  various  parties 
with  whom  they  are  brought  into  contact,  to 
watch  legislation  affecting  architects,  and  to 
enforce  professional  morality.  It  has  (1900) 
151  members  and  is  rapidly  increasing. 
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Encyclopedia  Britannica,  s.v.  Academy  (Socie- 
ties) ;  also  American  Supplement  of  same,  8.v. 
ArchcRology  ;  Encyclopedic  de  V Architecture  et  de 
la  Construction^  P.  Planat ;  Paris,  Dujardin  et  Cie., 
1888-1890  ;  Cummings,  Historic  Annals,  N.  A.  D. 
address  of  S.  F.  B.  Morse,  p.  37,  George  W.  Childs, 
Philadelphia,  1805 ;  Transactions  of  the  American 
Institute  of  Architects,  1869,  JTie  Architectural 
and  other  Art  Societies  of  Europe,  by  A.  J.  Bloor ; 
Proceedings  of  the  A.  I.  A.,  18iK),  Paper  by  A.  J. 
Bloor ;  The  R,  L  B,  A.  Kalendar,  published  an- 
nually at  9  Conduit  St.,  Hanover  Square,  London, 
W. ;  Year  Book  of  the  Society  of  Architects,  pub- 
lished annually   at  S.  James's  Hall,  Piccadilly, 

"*'     '  Peter  B.  Wight. 


A  depression  or  cavity,  shaped 
to  receive  and  hold  in  place  the  foot  of  a  column 
or  beam,  or  the  end  of  a  bolt;  or,  in  the  case  of 
heavy  doors  or  the  like,  a  revolving  pivot. 

SOD.  The  thin  layer  of  soil  matted  together 
by  the  roots  of  grass  and  other  small  herbs  which 
forms  the  surface  of  a  lawn  or  grassy  field ;  also, 
with  the  article,  a  small  piece  of  this  layer. 

Turning  the  FizBt  Sod.  A  ceremony  akin 
to  laying  the  comer  stone.  (See  Break  Ground, 
under  Break,  and  Comer  Stone.) 

SOD  HOUSE.  A  habitation  of  sod  or  of 
earth,  —  stones  and  sod  together.  The  roof  is 
generally  of  poles  or  logs,  covered  with  earth 
and  sod.  For  that  used  by  the  Eskimo,  see 
Turner,  Eleventh  Annual  Report  United  States 
Bureau  Ethnology.     (See  also  Dugout.) 

— F.  S.  D. 

SOFFIT.  The  under  side  of  a  stmcture,  es- 
pecially of  comparatively  limited  extent.  Thus 
the  under  side  of  an  arch  or  lintel  and  the  slop- 
ing siuface  beneath  a  stair  would  be  called 
soffits.  —  W.  R.  H. 

SOIL  PIPE.  A  vertical  pipe  which  receives 
the  discharge  from  water-closets  with  or  with- 
out wastes  from  other  plumbing  fixtures.  (See 
House  Drainage.)  —  G.  P.  M. 

SOISSONS,  BERNARD  DE.  (See  Ber- 
nard de  Soissons.) 

SOISSONS,  JEAN  DE.  (See  Jean  de 
Soissons.) 

SOIaAR.  An  upper  stoiy ;  hence  a  separate 
or  private  room,  as  in  an  early  English  dwelling 
house.     (See  Solarium.) 

SOLARI,  CRISTOFORO  (il  Gobbo) ;  sculp- 
tor and  architect. 

An  architect  of  the  school  of  Bramante  (see 
Bramante)  in  Milan.  His  most  important  build- 
ing is  the  church  of  S.  Maria  della  Passione 
(Milan).  He  is  supposed  to  have  worked  on 
the  fa9ade  of  the  Certosa  at  Pavia  and  the 
tombs  of  the  Visconti  and  Sforza  in  that  mon- 
astery. In  1495  he  entered  the  service  of 
Lodovico  Sforza  (il  Moro),  Duke  of  Milan,  and 
made  the  monument  to  his  duchess,  Beatrice 
d'Este,  which  was  originally  placed  in  the  church 
of  S.  Maria  delle  Grazie  (Milan).  He  was  em- 
ployed upon  the  sculpture  of  the  cathedral  of 
Milan  until  1519,  when  he  was  appointed  super- 
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vising  architect  of  the  cathedral.     Solari  was 

probably  related  to  Pietro  Lombardo  (see  Lom- 

bardo,  Pietro). 

MtLntz,  Renaissance;  Perkins,  Italian  Sculp- 
tors ;  Boito,  II  Duomo  di  Milano  ;  Paoletti,  BincLS- 
cimento  in  Venezia. 

SOLARI,  QUINIFORTE;  architect  and 
sculptor;  d.  about  1481. 

One  of  the  Milanese  family  (see  Solari,  C). 
He  succeeded  Filarete  (see  Filarete)  as  architect 
of  the  Ospedale  Maggiore  in  Milan,  Italy,  and 
was  at  one  time  architect  of  the  Certosa  of  Pavia. 

MUntz,  Benaissance;  Boito,  II  Duomo  di  Mi- 
lano. 

SOLARIUM.  In  Roman  archaeology,  a  part 
of  a  house  exposed  to  the  sun,  generally  taken 
to  be  the  roof  of  a  portico  or  other  place  serving 
the  purpose  of  a  modem  balcony,  and  easy  of 
access  from  the  upper  stories.  Hence,  in  med- 
iaeval Latin,  the  second-story  room  or  rooms. 
From  this  is  derived  the  English  solar. 

SOLARO.     (See  -Lombardo. ) 

SOLDER.  An  alloy  of  vaiying  composition, 
but  always  easily  fusible,  employed  in  joining 
pipes  or  surfaces.  Solder  for  making  wiped 
joints  in  lead  pipe  consists  of  three  parts  lead 
and  two  parts  tin.  — W.  P.  G. 

SOLDERINO.  The  process  of  uniting  me- 
tallic substances,  as  in  tinware,  by  solder, 
dropped  when  molten  on  the  parts  to  be  joined, 
and  then  run  together  with  a  hot  iron  which 
keeps  it  fused. 

SOLLAR ;  SOUaER     Same  as  Solar. 

SOMER.     (See  Summer.) 

SOMERSET  HOUSE.  In  London.  A 
building  for  public  offices  on  the  site  of  the 
old  palace  of  the  Protector  Somerset.  The 
present  structure  is  of  1776-1786,  the  work 
of  Sir  William  Chambers. 

SOMER  STONE.     Same  as  Summer  (II.). 

SORBONNE  (LA).  In  Paris,  a  great  educa- 
tional and  religious  institution,  named  from 
Robert  de  Sorbon,  who  founded  an  institution 
for  poor  students  of  theology  in  the  thirteenth 
century.  The  buildings  have  been  frequently 
rebuilt,  and  quite  recently  have  been  greatly 
enlarged,  enclosing  several  courts,  and  including 
many  rooms,  large  and  small,  in  addition  to  a 
very  well-designed  lecture  hall,  where  is  a  great 
painting  by  Puvis  de  Chavannes.  The  church 
of  the  Sorbonne  was  built  before  1659,  and  is, 
though  small,  one  of  the  most  interesting  neo- 
classic  buildings  in  Europe. 

SOSTRATOS ;  architect. 

He  built  the  Pharos  (lighthouse)  at  Alexan- 
dria about  320  B.C. 

Brunn,  Oeschichte  der  griechischen  Kunstler, 

SOTTO  PORTICO.  In  Italy,  a  public  way 
beneath  the  overhanging  upper  story  and  behind 
the  columns  of  a  building  or  a  series  of  buOd- 
ings.  There  are  many  such  covered  streetways 
in  Venice,  especially  along  the  water  fronts. 
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SOUFFLOT 
80UFFL0T,  JACQDBS  GERMAIN;  ar- 
chitect; b.  1709;  d.  Aug.  29,  1780. 

After  a  journey  to  Asia  Minor  he  returned  to 

Lyons  (France)  about  1737,  where  he  built  the 
church  of  the  Chsrtreux,  and  enlarged  the  Hotel 
Dieu.  In  1752  he  took  part  in  the  competition 
for  the  creation  of  the  Place  Louia  XV.,  now 
Place  de  la  Concorde,  in  Paris  (see  Gabriel, 
J.  A.).  In  1754  he  was  charged  with  the  recon- 
Btniction  of  the  cathedra]  of  Rennes,  and  in  the 


SOUND 
and  (Euvres  ou  Recueils  de  j^vsieurs  parties 
d'architecture  (Paris,  1767). 

Lance,  Dictionnnirf ;  Jal,  Dirtionnaire  cri- 
tique ;  Charvet,  Archileeles  Lyonnais. 

SOULAB  (aOIiAB)  JBAN ;  sculptor. 

There  is  a  contract  between  Jean  Soulaa, 
sculptor  in  Parifi,  and  one  Jean  Tronsson  for 
an  Entombment  and  a  Besuirection  in  the 
chapel  of  Notre  Dame  at  the  church  of  S. 
Germain  rAuserrois  (Paria).     He  appears  also 


SoMiBSitT  HouHB,  LoNDOM :   Vbhtibuls  ;  AFTEa  1TT6  A 


same  year  the  theatre  of  Lyons  was  begun  from 
hia  plans.  In  1755  he  designed  the  Hfltel  de 
Ville  at  Bordeaux,  and  in  that  year  replaced 
Ciulleteau  as  contrdleur  of  the  works  at  the 
chilt«au  of  Marly.  In  1756  he  designed  the 
^cole  de  Droit  (Paris).  SoufQot  made  the  plans 
for  the  church  of  S,  Genevifeve,  afterward  called 
the  Pantheon,  in  Paris,  in  1764,  and  carried  the 
building  to  the  spring  of  the  cupola.  In  1772 
he  was  appointed  contrdleur  g^n&al  of  the 
embellishmenta  of  the  city  of  Lyons.  Soufflot 
published  Suite  de  plans,  coupes,  etc.,  de  trois 
temples  antiques  .  .  .  (iPes(um(Paris,  1764), 


in  a  contract  of  Jan.  2, 1519,  for  the  execution 
of  certain  figures  of  the  screen  which  surrounds 
the  choir  of  the  cathedral  of  Chartres  (see 
Texier,  Jean  le). 

Laini,  Dictionnatre  des  Seulpteurs  Fran^ii. 

aonin}.  Audible  vibration  communicated 
to  the  air  or  other  surrounding  media  bj  the 
sounding  body.  It  consists  of  a  train  of  waves, 
alternately  of  condensation  and  rarefaction,  prop- 
agated with  a  velocity  dependent  on  the  elas- 
ticity and  density  of  the  medium.  Any  portjon 
of  the  air  moves  to  and  fro  over  a  very  minute 
path  in  the  direction  in  which  the  sound  is  being 
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SOUND  BOARD 

propagated,  its  motion  being,  therefore,  what 
is  known  as  longitudinal  vibration.  (See 
Acoustics.)  —  W.  C.  S. 

SOUND  BOARD;  BOARDIKa.  Pieces 
of  boai'd  put  in  between  joists  of  a  floor  to 
form  a  horizontal  surface  to  receive  deafening. 

SOUNDIKQ  BOARD.  A,  A  large  sur> 
face  of  wood  or  other  resonant  material,  by 
means  of  which  a  vibrating  string  or  other 
small  source  of  sound  communicates  its  motion 
to  the  air.  Very  little  sound  is  produced  by 
the  string  of  a  violin  or  piano  directly ;  for  the 
air,  instead  of  being  compressed  by  the  forward 
motion  of  the  string,  flows  around  it.  The 
string  cuts  the  air  without  compressing  it,  and 


SOUTH  AMERICA 

board.  It  does  not  itself  vibrate,  or  rather  in 
so  far  as  it  does  vibrate  it  is  ineflicient.  (See 
Reflector.)  — W.  C.  S. 

SOUND,  PROPAGATION  OF;  REFLEC- 
TION OF;  RESONANCE  OF;  VIBRATION 
OF.     (See  Acoustics.) 

SOUTH  AMERICA,  ARCHITECTURE 
OF.  Ancient  Architecture,  The  most  inter- 
esting architectural  development  of  the  conti- 
nent of  South  America  was  achieved  in  the 
period  previous  to  the  conquest  of  Peru  by  the 
Spaniards  under  Francisco  Pizarro  in  1532. 
The  extent  of  this  period  and  the  time  of  its 
beginning  are  not  known.  At  the  time  of  the 
Spanish  invieusion,  the  entire  western  territory 
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WldOi  of  Sounding  Bocrd 
50'0" 


Sounding  Boabd  in  Sense  B  (more  propbrlt  Reflector)  :  as  described  under  Music  Hall  (5) ; 

THE  Dimensions  are  given  in  Feet  and  Inches. 


therefore  without  producing  sound.  If,  how- 
ever, the  string  is  properly  attached,  as  in  a 
harp,  or,  as  in  a  violin,  made  to  press  by  means 
of  a  bridge  or  sounding  post  against  a  board  or 
other  elastic  surface  of  sufficiently  large  extent, 
a  portion  of  its  motion  is  communicated  to  this, 
and  by  this  in  turn  to  the  air.  While  the  ulti- 
mate source  of  sound  is  the  vibrating  string, 
the  immediate  source  is  the  sounding  board, 
and  this  is,  therefore,  of  very  great  importance 
in  determining  the  musical  quality  of  the  in- 
strument. 

B,  A  reflector  placed  behind  and  above  the 
speaker  or  orchestra,  for  the  purpose  of  strength- 
ening the  sound  to  the  audience.  It  is  unfortu- 
nate that  the  term  "  sounding  board  "  has  also 
been  applied  to  this,  for  the  action  of  a  reflector 
is  very  different  from  that  of  a  true  sounding 
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of  South  America  was  in  possession  of  the  Inca 
dynasty.  Many  writers  suppose  that  there  was 
an  extensive  civilization  in  the  Peruvian  high- 
lands before  the  rise  of  the  Incas,  and  ascribe 
several  monuments  of  great  importance  to  that 
civilization  which  Markham  (op.  cit.)  calls  the 
Megalithic.  Many  of  the  monuments  men- 
tioned by  him  cannot,  however,  be  very  clearly 
diflerentiated  from  true  Inca  work.  Those  of 
Tiahuanaco,  however,  south  of  Lake  Titicaca, 
in  the  great  plateau  between  the  Andes  and  the 
Cordilleras,  in  northern  Bolivia,  are  quite  dif- 
ferent in  style  from  the  recognized  Inca  work. 
The  monuments  of  Tiahuanaco  are  fiilly  de- 
scribed and  drawn  in  detail  by  Strubel  and 
Uhle  (op.  cit.).  The  ruins  are  grouped  about 
the  village  of  Tiahuanaco,  which  lies  in  an  arid 
and  desolate  plain  south  of  Lake  Titicaca,  and 
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13,000  feet  above  the  sea.  They  do  not  appear 
to  have  constituted  a  city,  or  even  a  group  of 
residential  palaces,  but  rather  a  series  of  struc- 
tures erected  for  public  or  ritualistic  purposes. 
The  ruins  cover  a  large  area,  and  have  been 
used  as  a  quarry  for  three  centuries.  Beauti- 
Ailly  cut  stones  are  found  built  into  the  rude 
houses  of  the  village.  The  picturesque  Jesuit 
church  of  Tiahuanaco  contains  many.  The 
materials  for  the  cathedral  of  La  Paz,  in  Bo- 
livia, were  derived  from  this  source.  There 
are,  however,  still  scattered  over  the  area  of 
nearly  a  square  mile  vast  masses  of  splendidly 
worked  sandstone,  trachyte,  and  basalt.  The 
names  given  to  the  different  ruins  by  the  Span- 
ish historians  are  still  used  in  describing  them. 
The  "Fortress"  is  an  immense  rectangular 
mound  of  earth,  620  feet  long  by  450  feet  wide 
and  50  feet  high,  which  was  originally  composed 
of  terraces,  each  terrace  supported  by  massive 
walls  of  cut  stone.  More  interesting  than  the 
"  Fortress  "  is  the  "  Temple,"  an  area  388  by 
445  feet,  defined  by  lines  of  erect  stones,  some- 
what insular  in  shape  and  size,  from' 8  to  10 
feet  high,  2  to  4  feet  broad,  and  20  to  30 
inches  thick,  placed  about  15  feet  apart  from 
centre  to  centre.  They  were  connected  by  slabs 
of  stone  laid  on  their  edges.  The  terre  pleine 
supported  by  these  walls  had  on  its  western 
side  an  apron  or  lower  terrace  18  feet  broad. 
Along  the  central  part  of  the  outer  border  of 
this  lower  terrace  are  ten  great  stone  posts,  the 
largest  of  which  is  14  feet  high  by  4  feet  2 
inches  wide  by  2  feet  8  inches  thick.  West  of 
the  "  Temple  "  is  the  "  Palace,*'  a  rectangle,  280 
feet  long  by  190  feet  wide,  enclosed,  like  the 
other  monuments,  by  blocks  of  finely  cut  tra- 
chyte. Another  ruin  described  by  D'Orbiquy 
(op.  cit.)  as  the  Hall  of  Justice  has  nearly  dis- 
appeared. One  of  the  monolithic  doorways  now 
forms  the  entrance  of  the  cemetery  of  Tiahua- 
naco. The  most  important  of  all  the  remains 
of  Tiahuanaco  is  the  great  monolithic  doorway 
which  stands  within  the  enclosure  called  the 
"  Temple."  The  block  stands  seven  feet  above 
ground,  and  is  13  feet  long  and  1^  foot  thick. 
The  surfaces  of  one  side  of  the  stone  above  the 
lintel  are  covered  with  sculpture,  the  centre 
\being  formed  by  a  figure  boldly  cut  in  high 
relief.  On  either  side  three  tiers  of  kneeling 
figures  in  very  low  relief,  forty-eight  in  all,  face 
toward  the  centre  of  the  composition.  A  great 
part  of  this  work  at  Tiahuanaco  is  characterized 
by  extreme  precision  and  complexity  of  stone- 
cutting. 

With  the  ruins  of  Tiahuanaco,  Markham 
classes  other  colossal  monuments,  notably  the 
fortresses  of  Sacsahuaman  and  Ollantay  tombs. 
These  are,  however,  strictly  within  the  territory 
covered  by  the  early  Inca  civilization,  and  will 
be  described  with  the  Inca  remains. 

The  dynasty  of  the  Inca,  that  being  the 
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name  by  which  sovereigns  of  the  Quichrea 
tribes  of  Peruvian  Indians  were  known,  had 
its  origin,  according  to  tradition,  in  the  basin 
of  Lake  Titicaca,  but  established  its  capital 
very  early  at  Ouzco,  in  the  plateau  adjacent  to 
that  of  Titicaca,  on  the  north.  Inca  architec- 
ture is  characterized  by  distinctively  stone  con- 
struction. There  is  no  suggestion  of  wooden 
types  as  in  Greece  and  Egypt.  Everywhere 
are  found  low  walls  of  porphyry,  granite, 
basalt,  and  brick,  the  bricks  being  works  usu- 
ally of  large  size.  The  jambs  of  the  doors 
incline  as  in  Egypt.  Long  walls  are  frequently 
decorated  with  niches  constructed  like  the  doors. 
Buildings  are  sometimes  of  two  or  three  stories, 
but  there  appear  to  have  been  no  stairways  or 
other  internal  communication  between  them. 
The  apartments  of  a  large  building  usually  open 
directly  into  a  central  court.  The  most  impor- 
tant monuments  are  characterized  by  a  high 
degree  of  finish  and  precision  in  the  treatment 
of  the  stone.  The  roofs  were  high  and  pointed, 
and  made  of  thatch.  One  of  these  thatched 
roofs,  near  the  village  of  Azapgaro,  north  of 
Lake  Titicaca,  is  still  intact.  The  houses  of 
the  common  people  were  built  of  rough  stones 
laid  in  clay.  They  were  probably  stuccoed  and 
painted  yellow  and  red.  There  was  little  sculp- 
ture in  Peru,  only  an  occasional  carved  lintel. 
The  mountainous  countiy  of  the  IncaA  was  ter- 
raced to  the  limits  of  cultivation.  Eveiy  foot 
of  ground  reclaimed  in  this  way  was  carefully 
irrigated  and  cultivated.  The  splendid  retain- 
ing walls  of  the  terraces  are  still  intact,  the 
water  courses  made  by  the  Incas  are  still  in 
use,  and  the  terraces  are  still  under  cultivation. 
To  connect  the  extremes  of  their  enormous  ter- 
ritory, they  built  a  splendid  system  of  military 
roads,  usually  constructed  of  large  stones,  care- 
fully fitted,  and  lined  on  either  side  with  larger 
stones  placed  on  edge. 

The  most  interesting  remains  of  the  civiliza- 
tion of  the  Incas  are  in  the  city  of  Cuzco.  When 
Francisco  Pizarro  entered  that  city,  Nov.  15, 
1533,  he  found  it  composed  of  long,  straight 
streets,  forming  right  angles  with  each  other, 
and  finely  paved.  A  great  central,  open  square, 
called  Huacapata,  was  surrounded  by  enormous 
temples  and  palaces.  The  three  small  streams 
which  pass  through  the  city  were  confined  be- 
tween walls  of  fine  masonry,  and  covered  by 
bridges  built  of  large  slabs  of  stone  laid  hori- 
zontally, which  are  still  in  use.  Enormous 
masses  of  the  old  masonry,  cut  and  fitted  with 
extreme  precision,  but  with  extremely  little 
sculptured  decoration,  still  line  the  narrow 
streets  of  Cuzco.  The  Inca  ruins  of  Cuzco 
are  all  of  large  palaces  or  public  buildings,  the 
houses  of  the  people  having  disappeared  entirely. 
The  palaces  and  temples  are  built  around  courts. 
The  entrances  are  high,  covered  by  stone  lin- 
tels, which,  in  a  few  instances,  are  elaborately 
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carved.  The  stones  are  laid  for  the  most  part 
in  regular  courses,  fitted  with  the  utmost  pre- 
cision. Occasionally  they  are  cut  away  at  the 
joints  so  as  to  form  a  rustication  similar  to  that 
of  the  Italian  palaces.  In  the  circular  wall  of 
the  temple  of  the  Sun,  the  lines  of  contact  of 
the  stones  are  true  radii  of  the  circle  of  the 
plan.  The  walls  are  sometimes  35  or  40  feet 
high.  The  great  temple  of  the  Sun,  at  Cuzco, 
was  the  finest  building  in  the  territory  of  the 
Incas.  It  stood  on  the  bank  of  the  little  in- 
tramural stream  called  Huatenay.  The  garden 
which  lay  between  the  temple  and  the  river 
was  composed  of  a  series  of  terraces  with  care- 
fully built  retaining  walls.  The  temple  proper, 
which  was  296  feet  long  by  52  feet  wide,  occu- 
pied one  side  of  an  immense  court.  It  had  a 
flat  wooden  ceiling,  but  its  roof  of  thatch  was 
high  and  pointed.  According  to  the  Spanish 
chroniclers,  large  portions  of  this  building  were 
decorated  with  plates  of  gold.  Specimens  of 
these  plates  as  thin  as  note  paper  are  still  to  be 
seen  in  museums.  The  site  and  ruins  of  the 
temple  of  the  Sun  are  now  occupied  by  the 
church  and  convent  of  S.  Domingo.  Next  in 
importance  to  the  temple  of  the  Sun  is  the 
palace  of  the  Virgins  of  the  Sun,  the  ruins  of 
which  are  occupied  by  the  convent  of  S.  Cata- 
lina.  The  outside  wall  of  the  enclosure,  still 
standing,  is  750  feet  long  and  20  or  25  feet  high, 
the  end  wall  is  180  feet.  The  palace  of  Huayna 
Capac  lay  between  the  palace  of  the  Virgins 
of  the  Sun  and  the  great  square  called  Huaca- 
pata.  It  was  an  immense  enclosure,  800  feet 
long.  It  is  now  occupied  by  the  convent  of  the 
Jesuits,  the  barracks,  and  the  prison.  The  re- 
mains of  fourteen  of  these  immense  palaces  are 
to  be  found  in  Cuzco.  On  the  site  of  the  ca- 
thedral of  Cuzco  stood  an  immense  covered  hall 
or  basilica. 

The  great  fortress  of  Sacsahuaman  stands  on 
a  rocky  bluff  near  Cuzco  on  the  north,  the  face 
of  which  is  precipitous  and  impassable.  The 
farther  side  descends  gradually  to  a  plateau 
which  is  accessible  from  the  valleys  on  either 
side.  Across  the  end  of  this  plateau,  near  the 
bluff,  are  built  three  enormous  walls  1800  feet 
long  and  parallel.  These  walls  are  built  in 
zigzag,  with  projecting  and  entering  angles, 
always  exposing  their  faces  to  a  parallel  fire. 
The  outer  wall  is  27  feet  high  and  suppoi-ts  a 
terrace  35  feet  wide.  Above  this  terrace  rises 
the  second  wall,  18  feet  high.  This,  in  turn, 
supports  a  terrace  18  feet  wide,  above  which 
rises  the  third  wall,  14  feet  high.  The  total 
elevation  of  the  entire  fortification  is  59  feet. 
The  stones  used  in  the  outer  wall  are  of  great 
size,  one  of  the  largest  being  27  feet  high, 
12  feet  wide  and  10  feet  thick.  The  stones 
are  levelled  at  the  joints.  All  this  material 
is  taken  from  a  quarry  of  blue  limestone 
at  the  farther  end  of   the   plateau.       There 
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are  entrances  at  either  end  of  this  line  of 
defence,  and  a  narrow  passage  in  the  middle. 
There  was  a  high  wall  along  the  face  of  the 
rock  toward  the  city  which  has  been  nearly 
destroyed.  Traces  of  building  within  the 
enclosure  are  also  to  be  seen.  Water  was  car- 
ried into  the  fortress  by  subterranean  channels. 
The  island  of  Titicaca  in  the  lake  of  that 
name  was  the  reputed  cradle  of  the  Inca  dy- 
nasty and  was  always  held  sacred.  There 
were  important  buildings  upon  the  island,  ruins 
of  which  are  still  to  be  seen.  The  so-called 
palace  of  the  Inca  is  surrounded  by  terraces 
which  originally  supported  beautiful  gardens. 
The  building  forms  a  rectangle  51  by  44  feet 
The  front,  facing  the  lake,  has  two  doors  and 
two  niches.  Above  these,  on  the  second  floor,  is 
an  esplanade  or  terrace  from  which  is  a  superb 
view  of  the  lake.  The  palace  has  twelve  small 
rooms  13  feet  high.  The  walls  were  covered 
with  a  kind  of  stucco  which  was  painted  yellow 
on  the  outside  of  the  building  and  red  on  the 
inside.  The  second  story  does  not  correspond 
in  plan  with  the  first,  and  has  no  connection 
with  it.  The  "  Temple  of  the  Sun  "  stands  on 
the  crest  of  a  ridge  on  the  eastern  side  of  the 
island.  It  is  a  rectangle  105  feet  long  and 
30  feet  wide,  and  has  five  doors  with  two  win- 
dows between  each  pair  of  doors.  It  is  built 
of  rough  stones  laid  in  clay,  stuccoed  and 
painted  inside  and  out.  The  sacred  rock  at 
Manco  Capac  and  the  fountain  of  the  Incas  at 
Titicaca  are  also  interesting.  The  island  of 
Coati  in  Lake  Titicaca  which  was  sacred  to  the 
Moon  contains  an  important  ruin  called  the 
palace  of  the  Virgins  of  the  Sun.  It  stands  on 
the  uppermost  of  a  series  of  seven  terraces  sup- 
ported by  retaining  walls  of  cut  and  uncut 
stones.  The  building  occupies  three  sides  of 
an  oblong  court.  It  is  180  feet  long  and  80 
feet  wide,  built  of  rough  stones  laid  in  clay  and 
carefully  stuccoed.  The  courtyard  is  surrounded 
by  a  series  of  interesting  niches  and  doorways 
leading  into  various  apartments.  The  outside 
was  painted  yellow  except  the  niches  and  cor- 
nice, which  were  red.  There  was  a  second 
story  and  a  sharply  pitched  roof.  The  temple 
of  Viracocha,  situated  in  the  southern  part  of 
the  same  plateau  as  the  city  of  Cuzco,  is 
remarkable  for  a  wall  of  adobe  40  feet  high, 
which  appears  to  have  been  the  central  wall  of 
a  building  300  feet  long  and  87  feet  high. 
Near  this  temple  is  a  series  of  small  Inca  houses 
in  good  preservation.  Along  the  valley  of  the 
river  Vilcanota,  which  is  the  beginning  of  the 
Amazon,  and  in  the  passes  leading  into  it,  are 
numerous  interesting  ruins.  The  mountains 
also  on  either  side  of  the  valley  are  terraced  in 
the  usual  skilful  Inca  fashion  to  the  height  of 
about  2000  feet.  The  most  important  monu- 
ments of  this  region  are  the  three  great  for- 
tresses of  OUantay  Tambo,  which  lie  outside 
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the  pass  which  separates  the  territory  of  the 
Incas  from  the  savage  tribes  of  the  Amazon 
Valley.  The  walls  of  the  chief  fortress  are 
about  25  feet  high,  built  of  rough  stones  stuc- 
coed inside  and  out.  Within  the  walls  is  a 
confusion  of  buildings,  among  which  are  a  series 
of  immense  blocks  of  porphyry  perfectly  cut 
and  finely  i)oli8hed.  One  of  these  blocks  is  18 
feet  high,  5  feet  wide,  and  2  feet  thick.  These 
stones  are  brought  from  a  quarry  more  than 
two  leagues  distant  and  3000  feet  above  the 
valley.  The  work  at  Ollantay  Tambo  shows 
some  resemblance  to  that  at  Tiahuanaco  and  is 
ascribed  by  Markham  (op.  cit.)  to  his  Megalithic 
period.  A  typical  Inca  house  well  preserved 
and  in  use  is  to  be  seen  at  Ollantay  Tambo. 

Numerous  remains  in  the  Titicac^  basin  have 
no  resemblance  to  Inca  work,  and  appear  to 
have  belonged  to  a  contemporary  civilization  of 
the  Aymara  tribes  who  were  lat^r  conquered 
by  the  Quichrea  followers  of  the  Incas. 

The  Inca  dynasty  which  originated  in  the 
Titicaca  basin  at  first  governed  only  the 
Quichrea  Indians  of  the  plateau  about  Cuzco. 
As  they  grew  more  powerful  they  increased 
their  dominion  until,  just  before  the  advent  of 
the  Spaniards,  they  had  acquired  control  of  the 
entire  continent  of  South  America  west  of  the 
Andes. 

The  last  to  yield  to  the  Inca  domination 
were  the  tribes  governed  by  the  great  Chimu, 
a  name  which  probably  stands  for  an  Indian 
dynasty  which  had  its  seat  on  the  northern 
coast  of  Peru,  near  the  Spanish  city  of  Truxillo 
in  the  valley  of  the  river  Moche.  The  ruins 
at  this  place  cover  an  area  about  fifteen  miles 
long  and  five  miles  wide.  There  appears  to 
have  been  a  surrounding  wall,  several  miles  of 
which  still  stand.  From  this  wall  others  extend 
into  the  city,  apparently  dividing  it  into  dis- 
tricts. Much  of  the  area  thus  enclosed  has 
never  been  built  upon.  It  was,  however,  care- 
fully cleared  of  stones  and  irrigated,  and  was 
undoubtedly  used  for  parks  and  gardens. 
Within  and  without  the  walls  is  an  interesting 
series  of  enormous  mounds  called  hiiacas.  Of 
these  the  most  important  is  the  huaca  of 
Obispo,  which  is  built  of  rough  stones  and 
adobe.  It  covers  an  area  550  feet  square  or 
about  eight  acres,  and  is  150  feet  high.  An- 
other immense  mound  is  called  the  huaca  of 
Toledo,  from  Don  Garcia  de  Toledo,  who  ex- 
tracted an  immense  treasure  from  it.  It  is  now 
very  much  in  ruins.  The  great  pyramid  of 
Moche  at  Chimu  is  a  rectangular  structure 
about  800  feet  long  and  470  feet  wide,  forming 
a  plateau  about  100  feet  high,  above  which 
rises  a  square  pyramid  to  the  extreme  height 
of  200  feet.  Other  smaller  huacas  resemble 
those  describe<l.  The  most  important  of  these 
nuns  is  the  so-called  palace  of  the  great  Chimu. 
It  covers  a  large  area  divided  into  courts  and 

5.VJ 


SOUTH  AMERICA 

chambers.  The  most  important  feature  of  the 
palace  is  the  Hall  of  the  Arabesques,  about  62 
feet  wide  and  probably  twice  as  lf>ng.  The 
walls  are  covered  with  effective  and  intricate 
patterns  in  stucco  relief. 

The  Indian  tribes  along  the  coast  of  Peru, 
which  were  all  finally  conquered  by  the  Incas, 
had  considerable  civilization  and  left  many  im- 
portant monuments  which  resemble  very  much 
those  of  Moche.  The  most  important  of  these 
ruins  are  at  Pachacamac,  twenty  miles  south  of 
Lima.  The  Incas  also  erected  a  temple  of  the 
Sun  at  Pachacamac. 

MofUm  Ai'ckitecture,  The  most  interest- 
ing monuments  of  modem  architecture  in  South 
America  are  situated  in  Peru,  and  were  built 
soon  after  the  conquest  of  that  country  by  the 
Spaniards.  The  city  of  Lima  was  founded  by 
the  conqueror,  Francisco  Pizarro,  Jan.  6,  1635. 
The  feast  of  Epiphany  falling  on  this  day,  the 
new  city  was  named  Ciud  de  los  Reyes,  or  City 
of  the  Kings.  Lima,  which  is  a  corruption  of 
Rimac,  the  name  of  the  river  on  which  the 
city  is  situated,  has  taken  the  place  of  the 
original  name.  The  first  stone  of  the  cathedral 
in  the  Plaza  Mayor  at  Lima  was  laid  by  Pizarro 
Jan.  18,  1535.  It  was  consecrated  ninety  years 
later.  The  cathedral  was  nearly  destroyed  by 
the  great  earthquake  of  1746,  but  was  after- 
ward rebuilt.  The  building  is  of  stone,  except 
the  towers,  which  are  of  stucco.  The  interior 
has  five  aisles  and  is  much  decorated,  but  is 
poorly  lighted.  The  old  palace  of  Pizarro,  on 
the  south  side  of  the  Plaza  Mayor,  <has  also  been 
much  rebuilt.  The  episcopal  palace  was  built 
by  the  order  of  Francisco  Pizarro  near  the  cathe- 
dral. The  University  of  S.  Marcos  was  founded 
by  royal  decree  in  1551,  and  finished  in  1576. 
The  Chamber  of  Deputies  now  occupies  the 
great  hall,  formerly  chapel,  of  the  University. 
The  old  hall  of  the  Inquisition,  in  the  Plaza  de 
la  Constitution,  is  now  the  Senate  House.  It 
has  a  famous  ceiling  imported  from  Spain  in 
1560.  The  convent  and  church  of  S.  Francisco, 
founded  in  the  same  year  ajs  the  city,  1535,  are 
very  extensive.  Immense  areas  of  the  interior 
are  covered  with  tiles  beautifully  designe<l.  The 
building  of  the  International  Exhibition  at 
Lima  was  designed  in  1870  by  Dr.  Don  Manuel 
a  Fuentes.  There  is  a  fine  old  bridge  across  the 
Rimac  at  Lima. 

One  of  the  most  interesting  Spanish  buildings 
in  Peru  was  the  cathedral  of  Arequipa,  which 
was  designed  by  an  architect  named  Andrea 
Espinosa,  and  finished  in  1656.  This  church 
was  burned,  but  rebuilt.  It  was  destroyed 
again  by  the  great  earthquake  of  1868,  which 
nearly  obliterated  the  city  of  Arequipa.  The 
fine  church  of  the  Jesuits  at  Arequipa  was  de- 
stroyed at  the  same  time.  At  Callao,  the  port 
of  Lima,  the  old  fortress  of  Real  Telipe,  which 
was  built  in  1770,  is  very  interesting. 
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At  Cuzco,  the  old  capital  of  the  Incas,  the 
convent  of  8.  Domingo  was  built  on  the  ruins 
of  the  temple  of  the  Sun.  The  palace  of  the 
Virgins  of  the  Sun  became  the  convent  of  S. 
Catalina.  The  church  of  the  Jesuits,  one  of 
the  finest  buildings  in  South  America,  occupies 
the  ruined  palace  of  Huayna  Capac,  and  the 
cathedral  was  built  on  the  site  of  an  immense 
hall  constructed  by  the  Inca  Viracocha  for  the 
festivals  of  the  people.  The  church  of  La  Me- 
rera  at  Cuzco  has  a  fine  tower  and  a  cloister  of 
white  stone.  The  city  of  Tmxillo,  in  northern 
Peru,  was  founded  in  the  same  year  as  Lima, 
1535;  the  cathedral  and  churches  are  pictu- 
i^esque,  but  it  has  no  public  buildings  of  im- 
poTt&nce,  In  the  early  days  of  their  prosperity, 
the  Jesuits  built  many  sinall  churches  of  good 
architectural  design  in  the  valley  of  Lake  Titi- 
caca;  one  of  the  best  of  these  is  the  church 
and  shrine  of  Unestra  Senora  at  Copacabana,  on 
the  shore  of  Lake  Titicaca.  A  dominical  shrine 
in  the  fore  court  of  this  church  is  especially 
interesting. 


Spain,  Abchitbcturb  of:  Plan  op  thk  Alcazar, 
Seville.  Moorish  in  Origin,  illustrating 
THE  Use  of  tub  Patio  from  which  Large 
Rooms  are  entered  and  take  Daylight. 

The  architecture  of  Brazil  is  quite  recent,  and 
includes  few  monuments  of  importance.  The 
larger  buildings  in  the  cities  of  Rio  de  Janeiro, 
Bahia,  Pemambuco,  have  frequently  been  de- 
signed by  European  architects  of  note  (see  Silva, 
and  Grandjean  de  Montigny).  The  buildings 
are  mainly  of  brick,  the  splendid  woods  of  the 
country  being  used  in  the  interior.  An  ex- 
haustive discussion  of  the  domestic  architecture 
of  Brazil  is  to  be  found  in  Vol.  XL  of  Revue 
de  V Architecture  (1853).  The  most  imposing 
structure  in  Rio  is  the  great  aqueduct  leading 
from  the  Monro  de  Siinta  Theresa  to  the  Morro 
de  Sant'  Antonio.  Like  the  cities  of  Brazil, 
those  of  Venezuela,  Colombia,  Chili,  the  Argen- 
tine Republic,  and  other  South  American  coun- 
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tries  are  quite  modern  and  built  in  the  current 

European  fashion.  —  R.  S. 

Squier,  Ffru ;  Prt'Srott,  Conquest  t*f  Peru ; 
Markham,  History  of  Peru  ;  Nadaillac,  J*rehistorir. 
America;  Hutcliinsoii,  7'<ro  Years  in  Peru; 
Stubel  and  Uhle,  Die  Jiuinen ;  Stolk,  Von  Tiahu- 
anaco  ;  Brehin,  Das  Inca  Reich ;  Angrand,  Article 
in  Rev.  de  V Architecture,  Vol.  XXIV. ;  D'Orbiguy, 
Voyage  dans  VAmerique  Meridionale;  Revue 
generate  de  V Architecture,  Vol.  XI.,  Vol.  XXIV.  ; 
Don  Manuel  a  Fuentes,  Guia  de  Lima;  Curtis, 
Capitals  of  Spanish  America. 

SOYNX2RE  (SUNERX3),  UlUMKICH ;  ar- 
chitect. 

The  first  architect  of  the  cathedral  of  Cologne, 
Germany.  The  first  stone  of  the  choir  was 
laid  Aug.  16,  1248. 

Faline,  Baumeister  des  Kolner  Domes. 

SPACE.  The  area  at  the  comer  of  a  turn- 
ing stair,  limited  approximately  by  lines  drawn 
through  the  newel  or  angle  perpendicidar  to  each 
of  the  two  strings,  or  by  such  a  line  and  one 
drawn  in  prolongation  of  the  string.  Commonly 
used  as  synonymous  with  Pace  (which  see  for 
the  probable  distinction). 

Foot  Space. 

Half-Quarter  Space. 

Half  Space. 

Quarter  Space. 

SPAIN,  ARCHITECTnRE  OF.  The  Iberi- 
ans, or  pre-Roman  inhabitants  of  Spain,  left  no 
surviving  monuments  beyond  a  few  slightly 
known  structures  in  the  northern  Basque 
provinces.  Of  the  constructions  of  the  Roman 
period,  there  is  an  aqueduct  at  Segovia  carried 
across  a  valley  in  a  double  tier  of  stone  arches  ; 
at  Merida,  in  the  province  of  Badajoz,  there  are 
some  remains  of  a  temple  of  Mars,  together 
iKith  fragments  of  an  aqueduct,  a  so-called  Arch 
of  Triumph  and  a  temple  of  Diana  ;  at  Tarra- 
gona, on  the  Mediterranean,  there  is  a  fragment 
of  Roman  wall  superimposed  upon  a  construction 
of  Cyclopean  masonry,  the  latter  being  ascribetl 
to  the  Iberian  period ;  and  at  Italica,  near 
Seville,  there  are  the  remains  of  an  amphi- 
theatre. All  of  this  work,  however,  is  in  very 
fragmentary  condition,  and  the  invasion  of  the 
Visigoths  or  Vandals  in  the  fifth  century  ap- 
pears to  have  swept  away  nearly  all  the  archi- 
tecture then  existing,  while  the  conquest  by  the 
Moors,  in  the  early  part  of  the  eighth  century, 
in  its  turn  obliterated  most  of  the  remains  of 
the  Visigothic  work.  There  are  some  excep- 
tions, however ;  and  the  few  scattered  remains 
of  the  mediaeval  buildings,  dating  from  any- 
where between  the  second  and  the  eighth  cen- 
tury, present  a  curious  analogy,  in  style,  plan, 
and  arrangement,  to  sonic  of  the  Roman  or 
early  Christian  work  of  Syria,  The  slight 
remnant  of  national  life  which  was  left  in  the 
northern  provinces  after  the  Moorish  invasion 
developed  by  growth,  conquests  of  the  invaders, 
and  amalgamation  of  the  rival  interests,  int<j 
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the  mediaival  kingdum  of  Spain,  culminating 
iu  the  capture  of  Gratia<la  in  1492.  The  seat 
of  government  being  flxeil  about  Madrid,  the 
Renaissance  style,  which  vrafl  imported  from 
Italy  and  fostered  by  constant  intercourse  with 
foreign  artists,  was  naturally  at  its  best  on  the 
central  plateau.  The  north  waa  not  a  iashion- 
abie  part  of  the  kingdom,  consequently  the 
Gothic  remains  which  had  grown  up  there  during 
the  early  centuriea  of  the  monarchy  were  little 
disturbed,  while  in  the  central  portion  moat  of 
the  medifeval  work  disappeared  to  make  room 
for  the  Renaissance  palaceH.     In  the  south  the 
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There  does  not  appear  to  be  in  Spain  a  very 
well-defined  development  or  consecutive  growth 
from  the  medieval  to  the  modem  styles. 
Rather,  each  style  appears  to  be  broadly  and 
frankly  borrowed  outright,  the  only  essentially 
Spanish  factora  teing  displaye*!  In  a  few  pecu- 
liarities of  plan  and  iu  the  spirit  of  the  detail, 
the  noticeable  lack  being  in  inventive  progres- 
sion rather  than  in  aliility  to  adapt.  Of  the 
mediieval  work  there  are  a  few  examples  in 
the  province  of  Catalonia,  such  as  the  very 
interesting  convent  of  San  Pahio  at  Barcelona, 
in  the  style  of  the  Romanesque  of  the  south  of 
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Moors  found  little  to  preserve  when  they  first 
entered  the  kingdom,  and  the  architectural  work 
that  they  did  was  of  such  manifest  value  as  to 
strongly  impress  the  Christian  conquerors,  so 
that  as  the  Moalema  were  driven  out  and  the 
Christian  influence  gained  the  ascendencc,  the 
Moorish  work  in  the  south  was,  on  the  whole, 
vety  little  disturbe<l,  resulting  in  our  finding  it 
in  its  present  condition  to-day,  with  but  a  slight 
admixture  of  the  Renaissance.  Tlie  existing 
architectural  remains  of  Spain,  therefore,  pre- 
sent, in  their  geographical  distribution,  a  curious 
analogy  to  the  conditions  of  the  soil  and  climate, 
the  Gothic  and  Bomanes'pie  being  chiefly  found 
in  the  north,  the  Moorish  in  the  south,  and  the 
ueoclassic  along  the  central  plateau. 
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France.  There  is  also  a  striking  interior  ar- 
rangement in  the  catliedral  and  in  the  church 
of  S.  M.  ilel  Mar  at  Barwlona.  The  beat  of 
the  RomancMjue  work,  however,  is  found  at 
Salamanca,  Zamora,  and  the  neighboring  cities 
in  the  west  of  Spain,  and  in  the  old  prov- 
ince of  Leon.  There  are  three  buildings  in 
this  locality  which  exhibit  a  certain  progression, 
and  were  undoubtedly  successive  improvements 
upon  an  original  motive.  The  dome  of  the 
Zamura  cathedral  comes  first,  a  low  cupola 
resting  upon  a  continuous  arcade,  with  gabled 
pavilions  at  the  four  faces,  and  circular  conical 
roofeil  turrets  at  the  angles.  The  ohl  cathedral 
at  Salamanca  is  a  second  step.  In  this  in- 
stance the  cupola  is  raised  considerably,  there 
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is  more  elabomtiun  in  the  detail,  and  tbe  style  of 
the  work  approxiinatett  closely  to  that  of  the 
Romanesque  of  Aiguitaiiia,  without,  however, 
loaing  its  deciiletUy  Spanish  decorative  treat- 
ment. The  thini  structure  in  the  Collegiata  at 
Toro,  a  lew  miles  east  of  Zainore,  presenting 
little  architei'tiiral  interest  except  for  the  large 
tower  over  the  intersection,  wliich  is  sixteen -sided 
in  plan,  with  a  donhle  row  of  arched  windows, 
with  round  turrets  at  the  rumers,  the  wliole 
crowned  in  its  present  condition  hy  a  flat  tiled 
roof,  though  there  is  every  evidence  that  the 
intuition  was  to  superimpose  a  stone  cupola  or 
roof  in  the  style  of  the  Salamanca  cathedral 
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These  churches  show  a  development  of  lioman- 
osqiie  architecture  which  is  manifestly  French 
in  ita  origin.  Indeed,  there  is  evidence,  more 
or  less  vague,  that  the  cathedral  at  Zamora 
was  built  by  a  French  architect,  the  character 
of  the  detail  and  the  arrangement  of  the  cupola 
all  suggesting  French  work,  while  the  north 
transept  has  a  bold,  well-proportioned  portal 
which  is  thoroughly  in  the  style  of  the  southern 
French  Romanesque.  This  building  is  believed 
to  be  one  of  the  earliest  purely  Romanewjue 
structures  existing  in  Spain.  The  motives  of 
the  Spanish  Romanesque  were  veiy  few  and 
exceedingly  simple,  but  the  decorative  sense  of 
getting  the  very  utmost  out  of  the  play  of  light 
and  shadow  over  a  plain  wall  surfa<'e,  empha- 
sized by  a  few  sharp  bits  of  detail,  is  a  jiecu- 


SPAIN 
liarity  which  nuis  through  nearly  all  the  Spanish 
work.     The  church  of  the  Itfagdalena  at  Zamora 
is  another  early  Romanesque  work,  which,  how- 
ever, is  less  distinctively  Spanish. 

At  Avila,  a  short  distance  from  Salamanca, 
in  the  province  of  Old  Castile,  are  several  note- 
worthy Romanesque  structures,  especially  the 
church  of  S,  Vincente,  the  principal  portal  of 
which    is   undoubtedly    the   richest   and  most 
fully  developed  specimen  of  the  style  in  Spain. 
It  is,  however,  so  completely  in  the  spirit  of 
the    work   at    Aries,  in   Provence,  that  it  has 
less  purely  Spanish  significance.     In  the  little 
church  of  S.  Pedro  at  Avila  there  is  a  mor? 
perfect   development  of  the  Spanish 
tendencies,  as  manifested  by  the  treat- 
ment of  the  west  front  and  by  the 
brilliant  decorative  character  of  the 
details. 

A  somewhat  isolated  example  of  the 
Romanesque  is  found  near  the  ex- 
treme northwest  point  of  Spain,  in 
the  cathedral  at  Santiago  de  Coni- 
postella,  dating  from  1082,  which 
forms  one  of  the  earliest  examples 
of  a  complete  Spanish  cathedral.  It 
is  modelled  quite  closely  after  S.  Ser- 
nin,  of  Toulouse.  The  western  portal, 
known  as  La  Gloria,  has  been  consid- 
ered one  of  the  greatest  achievements 
of  Christian  art,  fairly  ranking  with 
the  nortli  porch  of  Chartres. 

Of  the  strictly  Gothic  work  the  best 
is  found  farther  north,  at  Buigns,  in 
Old  Castile,  and  at  Leon,  in  the  prov- 
ince of  that  name,  the  two  cities  lying 
near    the    northern    seacoast.       The 
Burgos  cathedral  is  three-nisled,  with 
transepts  and  chevet,  and  the  inter- 
section is  crowned  hy  a  high  dome. 
The  exterior    of    the   church    has   a 
rather  simple  west    front,  with   two 
wers  with  openwork  spires,  strongly 
iggestive  of  the  spire  of  Freibui^, 
in    Breisgau    (Wurtemburg).        The 
interior  presents    one    of    the    noblest   etfort« 
of    Gothic    architecture,     with     combinatiims 
of    decorative    etfecia    in    the    carving,    and 
tnily  scenic  disiwsitions  of  light  from  the  tall 
central  cupola  such  as  have  seldom  been  sur- 
passed, and  which,  together  with  the  elaborate 
enclosure  of  the  choir,  the  theatrical  effect  of 
the  altars,  and  the  richness  of  the  side  chapels, 
combine  to  make  this  one  of  the  great  cathe- 
drals of  the  world.     The  effect  of  the  interior, 
however,  does  not  hear  analysis.     In  an  archi- 
tectural sense  it  is  illogical,  and  where  it  fol- 
lows proceilent  it  goes  astray,  but  as  a  work  of 
art,  as  a  combination  of  motives  and  details 
which  were  useil  with  only  indifferent  apprecia- 
tion, it   is  remarkably  successful,  though  en- 
tirely an  uuaciidemic  creation.     The  cathcilral 
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iit  Leuii  is  much  more  rigid  in  ite  ailhereDce  to 
tlie  canons  of  uurthem  Gothic  Architecture. 
The  Uetails  are  correct,  the  proportiona  are  on 
the  whole  pleasing,  and  iaolateil  portions  of  the 
Hrchitecture  seem  like  a  page  fmiri  tlie  He  <le 
France.  The  interior,  however,  HJiowii  more 
Spanish  feeling  in  arrangement  of  the  plan  and 
in  the  disposition  of  the  clioir.  All  of  the 
•SpaniBh  Gothic  work  is  imitative,  having  less 
distinctive    character  than    the    Romanesque ; 
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elaborate  stonework,  sometimeH  merely  a  high 
metal  railing  or  grille.  In  the  design  and  in 
the  elaboratioH  of  this  choir  enclosure  tlie 
Spanish  arcliitects  developed  a  remarkable  abil- 
ity, and  in  nearly  all  of  the  large  churches 
these  are  worthy  of  careful  stndy. 

The  cathedral  of  Ovi»lo,  near  the  north 
coast,  baa  a  very  interesting  tuwer  in  the  late 
Gothic  style.  The  cathedral  of  Pamplona,  in 
Navarre,  among  the  spurs  of  the  Pyrenees,  has 


and,  indeed,  the  only  peculiarly  Spanish  fea- 
ture about  the  Gothic  churches  is  in  the  plan. 
In  Spain  the  church  is  built  primarily  for  the 
clergy,  consequently  the  ttpace  occupieil  hy  the 
priests  ineluilea,  not  only  the  jKirtion  to  the  east 
of  the  intersei'tion,  which  is  Hi>ecifically  desig- 
nated as  the  choir,  but  also  a  large  space  reiich- 
ing  out  into  the  nave  of  the  church,  and  often 
including  a  gi>od  deal  )nore  than  half  of  the 
total  area  (see  Trascnro).  This  space  is 
furthermore  usually  separated  from  tlie  rest 
of  the  building  hy  a  high  wreen,  sometimes  of 


a  successful  interior  arrangement,  and  there  are 
quite  a  number  of  smaller  Gothic  churches 
which  present  many  |M)intH  of  inlercst.  At 
Samgossa,  in  Aragon,  the  catheilrul  of  Lo  Seo 
has  some  of  tlie  best  vaulting  in  Spnin,  some- 
what on  the  style  of  the  German  hall  churches. 
Architecturally  the  inleri<)r  is  chiefly  notewor- 
thy, however,  for  its  magnificent  corveil  choir 
eiicloHure  in  the  style  of  the  licnaissance. 

In  the  central  region  the  most  interesting 
example  of  Gothic  work  is  affonled  by  the 
cathwlral  of  Tole.li>,  in  New  Castile,  a'short 


(liMtunee  aoutii  of  Mailriil,  wbii'li,  in  some  re- 
ii|>etito,  is  quite  aa  reinnrkable  as  the  cathedrat 
of  Burgos.  The  western  towers  retail  quite 
strongly  some  of  the  perpebilii-iilitr  Eiiglisli 
tiutbic  work  in  its  treatment  of  the  wall  sur- 
faces, though  the  design  of  the  spire  with  its 
triple  crown  of  thorns  in  the  form  of  huge  rays 
is  unique  and  peculiarly  Spanish  in  its  elfeet. 
The  interior  of  Toledo  cathedral  is  one  mass  of 
richness.  The  grille  work  enciosing  the  choir 
is  a  marvel  of  elaborate  wrought  work,  ainl  the 
contents  of  the  chapels,  the  sacristy,  and  the 
choir  are  of  tlie  fervid  theatrical  type  which 
lends  such  a  character  to  so  many  of  the  Span- 
ish churches,  rich  in  gilding  and  elaborate 
carving,  full  of  colour,  and,  though  often  inco- 
herent  in    design,  certainly    vcit   »p]pndiil    in 
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and  was  built  as  the  chosen  residence  of  the 
Moorish  kings.  The  Moorish  architecture  was 
peculiarly  a  matter  of  decoration.  The  exte- 
riors of  all  the  Htnictures  of  the  Alhambra  are 
mere  huge  unformed  masses  of  masonry,  while 
the  int*riorH  were  most  elaborately  decorateil 
with  stucco  and  tiling,  the  rooms  being  ar- 
ranged around  open  courts  and  connected  by 
colonnades,  which  let  the  light  and  air  in  eveiy- 
where.  Only  a  small  portion  of  the  original 
structures  is  at  present  in  repair,  but  enough 
remains  to  give  one  a  very  fair  realization 
of  the  decorative  motives  and  the  general 
arrangement. 

The  mosque  at  Cordova  is  a  structure  which 
was  ereeteil,  in  770,  on  the  general  plan  which 
charai'terizen  the  mostpies  of  Northern  Africa,  a 
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effect.  The  Spanish  idea  of  these  churches 
seems  to  have  been  to  get  the  rich  effect,  no 
matter  how  it  was  obtained,  and,  as  the  addi- 
tions made  to  these  cathedrals  during  the  Re- 
naissance period  were  always  carried  out  with 
a  lavish  hand  and  no  lack  of  resources,  the 
results,  while  radically  different  from  the  grand, 
dignified  treatment  of  the  northern  Gothic 
churches,  is  fascinating  by  its  bewildering 
richness. 

At  Seville,  in  Andalusia,  in  the  thr  south,  the 
cathedral  is  of  architectural  intercKt  chiefly  for 
the  elaborate  grille  work  about  the  choir  and 
in  front  of  sinue  of  the  cliapels.  The  archi- 
tecture. )>er  fte,  has  little  distinctive  charni. 

Of  the  Moorish  remains,  the  AUiambra  is  a 
collection  of  semi-detached  structures  dinposed 
irregularly  along  the  siunmit  of  a  hill  jutting 
out  into  the  valley  aliove  the  city  of  Granada, 


huge  rectangle  divide<l  by  interior  columns  into 
small  bays,  each  crowned  by  a  brick  vault,  awl 
the  wlftiie  precede*!  by  a  large  ganlen.  The 
columns  which  support  the  vaulting,  together 
with  their  capitals,  are  mostly  spolte  from 
Roman  or  early  Christian  buildings,  and  were 
put  in  place  apparently  without  much  attention 
to  special  fitness,  varying  in  material  and  some- 
what in  size.  The  vaulting  is  in  red  and 
white  brick,  or  red  brick  and  stucco,  and  is 
one  of  the  few  examples  remaining  in  Spain 
of  Moorish  masonry  vaulting.  All  the  ceiling 
effects  in  the  other  Moorish  buildings  are  ob- 
tained witli  plaster  or  wood.  Id  the  very 
centre  of  the  mosque  has  beeu  built  a  late 
Gothic  or  early  Renaissance  cathedral,  which  is 
sufiiciently  uninteresting  by  comparison  with 
the  Moorish  work.  The  old  Moorish  sanctuary 
hiw  been  presen-ed  and  restored,  and  the  det-o- 
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The  western  tonen  are  copies  of  northern  norh  nection  with  the  cathedral  roof,  and  even  iu  deiall 

of  the  same  character  and  epoch,  but  the  great  is  fine.    The  flat  roofs  of  nave  and  transept  are 

lantern   (cimborio)    which    covers    the    crossing.  characteristic  of  Spanish  work  of  the  time;  they 

though  very  late  in  epocli  (IStT),  Ik  extremely  in-  are  covered  with  hsavy  stone  flags. 


SPAIN 
rations  put,  aa  nearly  an  jiosailjle,  in  tlieir 
original  shape,  so  that  this  part  of  the  mos(iue 
presents  an  extremely  brilliant  effect  of  the 
Moorish  decoration  applied  to  the  architectural 
formg. 

There  are  several  eK&m pies  of  Moorish  construc- 
tion atforded  by  some  of  the  Toledo  churches. 
S.  Cristo  la  Luz  is  a  part  of  an  earlier  Moorish 
structure,  and  contains  a  considerable  portion 
of  the  original  brickwork,  while  the  int«rior  of 
the  church  of  S.  M.  la  Blanca  is  a  part  of  an 
old  mosque  ia  which  the  Moorish  construction 
and  the  decoration  have  been  on  the  whole 
pretty  carefiilly  preserved. 

The  third  most  important  of  the  Moorish  re- 
mains is  the  Alcazar  at  Seville,  a  structure 
which  was  erected  under  the  direction  of  the 
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all  carried  out  in  plain  brick,  tlie  upper  |>art 
blooming  into  an  elaboration  of  arched  forms, 
and  crowned  at  present  by  a  later  RenaisaaDce 
cupola  and  balustrades,  while  a  weather  vane  in 
the  form  of  a  gigantic  figure  of  victory  caps  the 
whole.  However  much  this  tower  niay  have 
suffered  by  recent  changes,  it  still  presents  the 
effect  of  Moorish  work.  The  Renaissance  work 
at  the  top  has  not  sufficed  to  destroy  its  charac- 
ter, and  it  ia  quite  probable  that  all  of  the  lower 
part  is  in  essentially  the  condition  it  was  before 
the  Christian  conquest. 

There  are  a  number  of  other  examples  of  the 
Moorish  construction  in  brick  and  stone  which 
have  survived  to  our  days.  The  Puerta  del  Sol 
at  Toledo  is  a  part  of  the  old  Moorish  fortifica- 
tions, and  an  interesting  combination  of  brick 
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Christian  conquerors  alter  the  Moorish  king<]om 
had  been  destroyed ;  but  the  work,  the  design, 
the  decoration,  were  all  intrusted  to  Moorish 
captives,  and  though  it  is  not  as  pure  in  style 
as  the  Alhambra,  it  is  on  the  whole  in  better 
preservation,  and  is  of  very  considerable  interest. 
The  only  strictly  Moorish  portions  are  the  en- 
trance pavilion  adjoining  the  ganleu,  and  the 
interior  work.  The  gardens  also  are  believed 
to  be  of  Moorish  origin,  though  they  have  been 
modified  in  the  Renussance  period  so  as  to  lose 
their  original  character. 

The  (Jiralda  lower  of  the  cathedral  of  Seville 
is  another  of  the  peculiarly  Moslem  remains, 
and  though  fonning  a  part  of  the  cathedral  it 
was,  originally  at  least|  begun  as  a  feature  of 
the  mosque  whiirh  stood  upon  this  site.  It  is  a 
magniGcent  structure,  almost  entirely  of  brick, 
combining  a  perfectly  plain  wait  surface  in  the 
lower  part  with  a  species  of  encrusted  tracery 


and  stone.  Then  in  the  Leaning  Tower  of  Sara- 
goesa  there  is  an  example  of  the  sort  of  brick- 
work which  the  Moors  used,  though  this  structure 
was  built  in  1504.  The  tower  is  a  little  over 
40  feet  square  at  the  base,  constructed  en- 
tirely of  brick,  but  with  a  variety  of  forms, 
ornaments,  and  details  recalling  both  the  Gothic 
and  the  Moorish  styles.  There  are  also  several 
other  smaller  tower?  in  Sarogossa  which  show 
the  character  of  the  Moorish  brickwork,  such  as 
that  of  the  churehes  of  S.  Pablo,  of  S.  Gil,  and 
S.  Miguel. 

There  is  a  little  structure  in  Seville,  known 
as  the  Casa  de  Pilatos,  wliich  was  erected  during 
the  Renaissance  period,  in  the  interior  of  which 
the  Moorish  workmen  were  evidently  given  a 
pretty  free  hand,  with  the  result  of  producing 
an  interior  decorated  almost  entirely  in  glazed 
tiles  and  elaborate  stucco  work. 

The  influence  of  the  Moorish  art  made  itself 
500 
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felt  thruiigh  nil  tlic  Hiicoeeiliiig  Simiiisb  work. 
The  sui  (ille<l  Miulgar  style,  whirh  wrb  a  eonibi- 
iiatiou  of  Quthii;  aud  Muorisli  motives  and  eoii- 
stniction,  continued  ilowii  well  into  the  periud 
of  the  sixteenth  century,  aud  in  later  examples 
there  is  often  an  added  mixture  of  Kenaissancc 
Havor  which  prwliiced  most  cbarniitig  combina- 
tions. Examples  of  Mud^ar  Work  are  scattered 
all  through  the  southern  provinces  aud  in  Toledo. 
The  eoDvent  of  S.  Paula  at  Seville  illustrates 
the  latter  phase  of  this  style,  wherein  glazed 
tile,  enamelleil  terra  cotta,  and  moulded  brick 
are  used  as  Moorish  details  in  combination  with 
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faience  work,  which  is  !iltno.st  Delia  Robbia  in 
style,  the  whole  added  to  a  cmslruction,  eape- 
ciaUy  about  the  doorway,  which  is  e^tentiaJly 
Gothic.  This  type  of  work  it  is,  by  the  way, 
which  was  carried  from  Spain  by  the  coiii|uerorB 
into  Mexico  and  Central  America,  though  in  the 
cisatlantic  work  the  Rentusxance  element  is 
more  predominant  in  the  details.  To  the  AIu- 
il^ar  style  aW  beloiigi  the  c-hnrch  of  S.  Marco 
at  Seville.  This  style  may  lie  said  to  have 
begun  in  the  eleventh  century,  and  to  have 
reached  its  liif^hest  developnieiit  in  the  fifteenth, 
and  it,  together  with  the  Platerewine  style,  of 
which  «  description  will  be  given  later,  are  two 
most  pcculinrly  Siwnish  developments,  which 
seem  less  influeneoil  by  extcniid  direct   im]Mir- 


tutioiis  than  the  Gothic,  Romanesque,  or  the 
Renaissance. 

During  the  sixteenth  century  Spain  was  at 
the  height  of  her  (lower.     Her  king  ruled,  as 
Emperor  of  Germany,  over  the  greater  portion 
of  civilized  Europe.     Within  her  borders  there 
was  i)eiice  from  one  end  of  the  huid  to  the  other, 
while  the  liiacoveries  made  by  her  voyagers  in 
the  west  opened  the  way  for  a  flood  tide  of 
wealth  which  was  as  lavishly  expended  upon 
internal    improvements,    palaces,    magnificent 
churches,  and  convents,  as  it  was  plentilully 
received.     By  her  possessions  in  southern  Italy, 
Spain  was  in  touch  with  the  dominant 
artistic  race  of  Europe,  and  ber  constant 
intercourse  with  Italian  art  made  the  in- 
troduction of  the  Italian  Renaissance  a 
natural  aojuence,  while  the  lavish  pro- 
fusion with    which    the   Spanish   nobles 
dispensed    their    easily    ac((uired    g;uiis 
brought  to  Spain  some  of  the  most  skil- 
ful artificer  and  the  most  able  designers. 
That  the  Renaissance  in  Spain  falls  short 
of  the  artistic  excellence  of  the  work  of 
the  corresponding  period  in  Italy  was  due 
to  the  B))irit  of  the  Spanish  themselves. 
who  were  not  cont«nt  with  merely  im- 
porting   their    art    of    architecture,  but 
endeavoured  to  extend  and  perfect  it  to 
their  own  taste,  and  under  the  hothouse 
iuHuencea  of  the  Sjmnish    temperament 
the  Renaissance  bloomed  in  Spain  into  a 
style  which,  while  owing  all  its  anteced- 
ents aud  traditions  to  foreign  influences, 
and  while   far  trom    Italian   perfection, 
was  at  its  best  thoroughly  Spanish  in 
feeling,  and  showed  many  of  the  better 
(jualities    which    had    characterize!  1    the 
earlier  Romanesque  and  the  later  Mud^ar 
styles.      As   a  style  it  deserves  special 
study,  because  of  the  intensely  decorative 
qualities   of  the    work,    the    manner  in 
which    the    detail    is    treated    in    masa 
rather  than  as  mere  detail,  and  the  ex- 
tremely  effective   disposition   of   m asses 
of    light    and    shade.       All    of    these ' 
qualities   are   made  conspicuously  manifest  in 
the  hospital  of  S.  Cruz  at  Toledo,  a  structure 
dating  from  about  1500,  and  in  some  respects 
one  of  the  most  unique  and  characteristic  pnt- 
ductions  of  Spanish  art.     The  lingering  inRu- 
ence  of  Gothic  or  Mud^ar  art  is  shown  in  the 
mouldings  each  side  of  the  entrance,  the  dispo- 
sition of  the  arch,  and  the  concentration  of 
ornament.     The  details  themselves   will   bear 
pretty  close  inspection  ;  they  are  well  executed, 
strongly  accentuated    throughout,  and   answer 
their  decorative  purpose  admirably ;  while  the 
nchcme  of  the  fai^ade,  with  its  elaborate  en- 
trauL-e,  its  less  elaborate  upjier  windows,  aim)»)e 
cornice,  nnd  alisolutely  jitain  wall  wrface,  firm 
a  kind  of  ciimbination  which  can  U'  typified  as  - 


SPAIN 

Spanish.  The  interior  of  the  hospital  has  some 
excellent  work  of  its  kind,  though  less  striking 
than  the  exterior.  There  is  a  stairway  with 
details  strongly  recalling  some  jwrtious  of  the 
pulpit  in  the  Siena  cathetlral. 

The  Spanish  Renaissance  did  not,  however, 
aniye  at  one  bound  at  work  such  as  the  S.  Cruz 
hospital.  The  line  between  the  late  Mudejar 
and  the  Renaissance  was  an  irregular  one,  and 
is  occupied  by  buildings  such  as  the  Casa  de  las 
(.^onchas  in  Salamanca,  which  derives  its  name 
from  the  pilgrim  cockle  shells  disposed  at  regu- 
lar intervals  as  projecting  bosses  over  the  other- 
wise plain  surface  of  the  wall,  a  clever  decorative 
treatment  which  has  seldom  been  so  successfully 
carried  out  as  in  this  instance.  The  doorway  of 
this  house  is  essentially  Gothic  in  spirit  and 
mass,  though  the  details  are  strongly  Renais- 
Kance.  The  courtyard  of  S.  Georgio  at  Vallado- 
lid  is  another  of  the  early  Renaissance  structures 
wherein  the  Grothic  influence  is  even  more  pro- 
nounced, the  columns  being  fluted  spirally,  and 
the  capitals  of  the  superimposed  work  a  bizarre 
mixture  of  the  old  and  the  new.  There  are  a 
number  of  private  houses  of  the  transition  style 
which  are  of  great  interest,  such  as  the  Casa  de 
los  Momos  at  Zamora,  the  so-called  House  of 
Maria  la  Brava  at  Salamanca,  and  the  street 
front  of  the  Casa  de  Pilatos  at  Seville,  the  latter 
being  interesting  in  showing  how  effectively 
a  plain  wall  and  little  ornament  will  set  off 
each  other.  Of  the  more  pretentious  public 
buildings  the  Lopja,  or  Exchange,  at  Valencia 
shows  a  persistence  of  the  Moresco-Gothic  mo- 
tives with  an  adornment  of  the  Renaissance 
lorms.  The  exchange  at  Saragossa  is  a  design 
of  a  very  different  type,  in  which  the  only  influ- 
ence of  the  early  work  is  manifest  in  the  details 
of  the  main  cornice.  As  reganls  proportion, 
disposition  of  openings,  and  general  mass,  this 
building  has  caught  very  thoroughly  the  style 
of  the  Roman  Renaissance,  and  is  one  of  the 
most  dignified,  restrainal  public  buildings  in 
Spain.  The  interior,  however,  which  contains 
a  large  hall,  reverts  to  the  Gothic  type,  the 
vaulting  being  supported  on  isolated  columns, 
which,  though  rudely  Renaissance  in  character, 
are  essentially  Gothic  in  constniction. 

The  palaces  of  the  Renaissance  period  natu- 
rally afford  an  opportunity  for  all  the  lavish 
display  which  was  so  peculiarly  Spanish.  At 
Guadalajara,  about  fifty  miles  northeast  of 
Madrid,  is  the  palace  of  the  Infantados,  one  of 
many  which  can  be  foimd  in  out-of-the-way 
towns,  set  in  the  midst  of  the  most  squalid 
surroundings  now,  and  generally  in  a  more  or 
less  dilapidated  condition.  The  motive  of  the 
exterior  of  this  palace  recalls  the  Palazzo  Bevil- 
acqua  in  Bologna,  in  its  nistieations  and  ar- 
rangement of  the  openings.  Another  interesting 
palace,  purer  in  type  and  of  more  merit  in  mass, 
is  the  palace  of  the  Counts  of  Monterey  at  Sal- 
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amanca ;  and  in  Saragossa  there  is  the  palace  of 
the  Infanta,  or  more  popiUarly  Casa  Japorta, 
with  a  simple  exterior  crowned  by  a  cornice, 
recalling  that  of  the  Bigallo  at  Florence,  and 
with  a  richly  elaborated  interior  courtyard  and 
stairway. 

There  are  a  few  buildings  in  which  the  Ital- 
ian influence  is  predominant,  while  the  Spanish 
taste  is  only  manifest  in  a  certain  portion  of 
the  detail,  of  which  the  Ayuntamiento  of  Se- 
ville is  a  type.  This  is  a  perfectly  straightfor- 
ward Italian  design,  both  in  mass  and  in  dispo- 
sition of  openings,  recalling  some  of  the  best  of 
the  northern  Italian  work ;  but  the  Spanish  ex- 
uberance crops  out  in  the  treatment  of  the 
arabesques  which  fill  the  pilaster  panels,  and  in 
the  detail  of  the  ornament  throughout. 

The  name  Plateresque,  or  the  style  of  the 
silversmiths,  has  been  used  8})ecially  to  desig- 
nate the  superabundant  over  decorated  work  of 
the  middle  Renaissance  in  Spain.  The  name 
is  a  perfectly  fitting  one.  I'he  work  shows  a 
sense  of  light  and  shade,  a  feeling  of  chiselled 
elaboration,  whicli  is  eminently  characteristic  of 
the  work  which  we  assume  to  be  peculiarly 
adapted  to  silversmiths'  designs.  That  a  great 
deal  of  it  is  overdone  and  thoroughly  bad  goes 
without  saying,  but  the  best  of  the  Plateresque 
work  is  certainly  very  eftective ;  and  if  we  can 
forget  for  a  moment  the  manifest  incongruities 
of  the  detail  in  a  historical  sense,  and  think  of 
it  only  as  a  Spanish  production,  it  must  be  given 
a  very  creditable  place  in  judging  of  its  worth. 
There  is  a  bit  of  grille  work  in  the  sacristy  of 
the  Salamanca  cathedral  which  is  wrought  in 
iron  in  the  most  perfect  manner,  and  certainly 
merits  the  appellation  of  being  preeminently 
Plateresque.  It  is  a  mere  enclosure  around  a 
sanctuary,  but  it  is  one  of  the  richest  pieces  of 
metal  work  in  the  peninsula.  Also,  in  a  private 
house  in  the  centre  of  the  commercial  district 
of  Barcelona,  there  is  a  perfectly  charming  stair- 
way leading  up  two  sides  of  an  open  court, 
which  is  visited  by  every  artist  who  knows 
where  to  find  it,  and  is  a  most  typical  and  per- 
fect example  of  the  Plateresque,  with  the  added 
merit  of  the  details  of  the  carving  being  veiy 
purely  designed  and  admirably  executed,  and 
quite  free  from  the  grotesque  distortion  which 
is  manifest  in  so  much  of  the  Spanish  work. 
There  is  also  a  most  marvellous  grille  about  the 
royal  chapel  in  Granada  cathedral,  and  some  of 
the  most  interesting  work  in  Seville  and  Toledo 
cathedrals  is  in  the  elaborate  Renaissance 
wrought  grilles  about  the  chapels  and  the  choir. 

It  will  be  remembered  that  during  the 
Renaissance  period  Spain  was  noted  for  itK 
universities.  At  Alcala  de  Henares,  Cardinal 
Ximenes  caused  to  be  built,  about  1497,  a 
group  of  buildings  for  the  university,  which  are 
of  considerable  architectural  interest,  both  by 
their  arrangement  and  design.     Of  about  tiie 
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pame  time  is  the  work  in  the  University  of 
Salamanca,  the  principal  entrance  to  which 
shows,  considered  in  detail,  some  of  the  choicest 
carvings  of  the  period.  Though  this  work  was 
executed  over  four  hundred  years  ago,  the  soft, 
yellowish  sandstone  has  preserved  all  its  sharp- 
ness and  character,  and  the  details  seem  as  clear 
and  crisp-cut  lus  though  executed  yesterday. 
The  merit  of  this  work  is  in  the  decorative 
quality  of  its  carving.  As  a  design,  the  whole 
lacks  coherence  and  purpose.  The  Irish  College 
in  Salamanca  is  a  much  more  sober  and  a  later 
example,  the  chief  interest  centring  in  a 
splendid  arcadcd  courtyard,  around  which  are 
grouped  the  buildings.  At  Leon,  the  city  which 
also  possesses  the  magnificent  Gothic  cathedral, 
there  is  a  very  remarkable  group  of  buildings, 
forming  a  part  of  the  convent  of  S.  Marcos. 
The  main  front  of  the  buildings  forms  a  most 
interesting  composition,  with  a  succession  of 
veiy  elaborate  arched  openings  along  the  central 
portion,  flanked  on  the  right  by  the  unfinished 
fa<^ade  of  the  convent  church,  while  on  the  ex- 
treme left  the  lines  of  the  structure  are  carried 
out  by  a  low  bridge.  The  elaboration  of  detail 
about  the  central  portion  of  this  structure  is 
most  remarkable.  Carvings,  statuettes,  bas- 
reliefs,  abound  at  every  conceivable  point,  and 
the  mechanical  execution  is  so  excellent  one  can 
almost  forget  the  absence  of  any  real  architec- 
tural feeling  in  mass. 

Of  the  Renaissance  churches  of  the  middle 
l)eriod  the  two  which  are  most  worthy  of  interest 
are  the  new  portions  of  the  cathedral  at  Sala- 
manca, wliich,  though  retaining  very  strong 
traces  of  the  Mudejar,  are  most  elaborately 
carved  in  Kenaissance  motives  and  details,  and 
the  Church  of  S.  Domingo  or  S.  Estaban  at 
Salamanca,  the  entrance  to  which  is  simply  a 
tremendous  display  of  fine  carvings  and  figure 
work  (Towded  about  a  single  centi-al  doorway, 
the  carvings  being,  as  is  so  often  the  case  in 
Spanish  work,  excellently  wrought,  beautifid  of 
themselves,  but  lacking  in  appropriateness  and 
not  forming  a  part  of  a  comprehensive  scheme. 
The  cloisters  of  S.  Estaban  are  of  more  posi- 
tive architectural  merit,  without  being  so  rich 
or  so  essentially  Spanish.  The  arcades  of  the 
cloister  are  in  the  style  of  the  early  Renaissance 
of  Toidouse,  while  the  vaulting  is  a  species  of 
fanwork  which  is  seldom  found  in  Spain. 

The  military  architecture  \)f  Spain  is  not 
without  considerable  interest.  It  is  not  easy  to 
make  any  exact  classification  of  it  as  to  archi- 
tectural style.  Of  the  early  Gothic  period  there 
are  some  interesting  brick  constructions,  such 
as  the  old  castles  at  Coca,  near  Segovia,  and  at 
Medina  del  Campo,  in  Leon,  a  few  miles  south  of 
Valladolid,  both  of  which  are  constnicted  entirely 
of  brick  and  recall  the  eftect  of  some  of  the 
work  about  Albi  in  southern  France.  Of  the 
early  period,  also,  are  the  fortifications  about 

571 


SPAIN 

Avila,  which  are  picturesque  in  the  extreme  and 
are  still  in  use  as  an  enclosure,  though  the  city 
has  grown  somewhat  beyond  them.  Of  a  later 
period  is  the  picturesque  Alcazar  at  Segovia, 
and  still  later  is  the  Alcazar  at  Toledo,  which 
has  a  courtyard  w^ith  interesting  details  and  a 
simple  but  quite  effective  treatment,  of  a  plain 
exterior  wall,  while  the  arch  of  Gonzales  at 
Burgos,  dating  from  1539,  is  one  of  the  latest 
semimilitary  city  fortifications  still  existing. 
There  are  also  scattered  through  various  parts 
of  Spain  very  intei'esting  bridge  constructions, 
most  of  which  show  the  lingering  influence  of 
the  Roman  domination,  or  perhaps  more  truly 
the  Moorish  interpretation  of  Roman  con- 
structions, notably  the  Alcala  bridge  at  Toledo, 
and  the  long  stinicture  which  crosses  the  river 
just  beyond  the  Mosque,  at  Cordova. 

The  palace  of  the  Escorial,  which  was  built 
by  Philip  II.  in  the  mountains  to  the  north  of 
Madrid,  is  in  a  class  by  itself.  Its  architectural 
value  is  often  ignored,  but  some  of  the  interior 
work,  though  unquestionably  copied  outright 
from  Italian  models  and  with  a  notable  lack  of 
any  particularly  Spanish  feeling,  is  quite  effective. 
The  library,  in  the  style  of  the  library  of  the 
Vatican,  is  interesting  and  effective,  and  the 
interior  of  the  church,  which  forms  a  part  of 
the  palace,  is  impressive  with  a  sombre  grandeur 
which  falls  but  little  short  of  being  good  archi- 
tecture. 

It  is  but  natural  that,  given  the  love  of 
ostentatious  display,  the  desire  to  keep  up  the 
appearance  of  one's  ancestors,  and  the  artificial 
life  of  the  Spanish  courts,  the  late  Renaissance 
should  degenerate  into  the  most  meaningless 
abnormal  growths.  As  the  work  of  the  middle 
Renaissance  is  designated  as  the  Plateresque,  so 
the  developed  exuberance  of  the  later  neoclassic, 
the  riot  of  form,  is  characterized  by  the  name 
of  an  architect  who  is  perha])s  uiyustly  credite<l 
with  most  of  the  late  abominations,  Josef 
Churriguera,  who  died  in  1725.  Notwith- 
standing the  utter  abandonment  of  good  taste 
which  marks  the  very  late  work,  and  the  lack 
of  any  attempt  at  coherent  design,  as  is  shown 
in  the  front  of  S.  Pablo  at  Valladolid,  in  the 
Cartiga  of  Miraflores  at  Burgos,  or  the  similar 
interior  at  Granada,  there  still  lingered  in  the 
late  work  some  traces  of  the  grandiose,  pompous, 
theatrical  effects  which  are  so  interesting  in  the 
best  of  the  Plateresque.  The  cathedral  at  Jaen, 
in  Andalusia,  north  of  Granada,  is  not  without 
some  of  the  good  qualities  which,  transplanteil 
across  the  ocean,  bore  fruit  in  Mexico  in  the 
cathedral  of  Chihuahua  and  the  church  at 
Lagos,  though  it  must  be  confessed  the  Ameri- 
can examples  on  the  whole  are  rather  more 
satisfactory.  And  the  homely,  uninteresting 
exterior  of  Cadiz  cathedral  encloses  an  interior 
which,  for  theatrical  effect  and  pomp,  is  hardly 
equalled  throughout  Spain.    The  Spanish  archi- 
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Convent   of   Mirattorea,   near  Burgos;    interior  on  the  extreme  right  is  that  of  tlieir  Ron.  Alonzo, 

of  the  church,   with  tiimbs.     The  choir  with  its  who  diwd  in  yoiitii.    These  monuments  are  ascribed 

carved  wooden  Mtalls  is  in  the  middle  of  the  pic-  to  Gil  de  Silod,  and  their  epoch  is  About  1490.    The 

ture.    The  double  tomb  is  that  of  King  Juan  U.  iron  railings  are  entirely  modern  ;  they  destroy  the 

and  bia  qneeu,  Isabelle  of  Portugal.    The  wall  tomb  intended  efiect  of  the  sculptured  surfaces. 
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tects  never  quite  lost  the  original  traditions. 
To  the  present  day  they  will  occasionally  show 
the  appreciation  of  the  decorative  qualities  of 
ornament,  and  are  able  to  catch  the  light  and 
shaiie  on  their  work  in  a  manner  which  recalls 
their  ancient  triumphs. 

Of  the  eighteenth  century  work,  the  only 
structure  of  any  value  is  tlie  Royal  Palace  at 
Madrid,  which  is  a  dignified,  well-balanced 
composition,  free,  on  the  exterior  at  least,  from 
any  of  the  exuberation  of  the  mediaeval  work, 
and  ([uite  equal  in  design  to  much  of  the  best 
of  the  seventeenth  century  work  of  Northern 
Eurojie.  —  C.  H.  Blackall. 
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SPALL  (n.).  A  splinter  of  stone  either 
accidentally  removed  by  irregidar  pressure  as 
of  superincumbent  masonry,  or  by  a  blow  of 
the  hammer.  Spalls  are  used  to  fill  interstices 
hi  wall  building;  or  may  be  used  to  make, 
with  abundance  of  mortar,  a  kind  of  nibble 
masonry,  which  is  called  also  Spauled  and 
Sjwwled  Rubble. 

SPAN.  The  interval  between  two  ter- 
minals of  any  construction  ;  the  distance  apart 
of  two  consecutive  supports,  especially  as 
applied  to  the  opening  of  an  arch  or  the  width 
of  a  apace  covered  by  an  unsupported  length 
of  a  joist  or  rafter  or  truss.  As  ordinarily 
understood,  the  term  applies  to  the  clear  open- 
ing ;  but  it  is  frequently  used  of  the  distance 
l>etween  the  centres  of  the  supports. 

SPANDRBL.  A.  The  quasi-triangular 
space  included  between  the  extradoses  of  two 
adjoining  arches  and  a  line  approximately  con- 
necting their  crowns, — or  the  space  equal  to 
about  half  of  this,  in  the  case  of  a  single  arch, — 
with  whatever  piece  of  masonry  or  other  mate- 
rial fills  that  space.  In  decorative  styles  of 
architecture  this  is  a  favourite  place  for  sculpture 
or  inlaid  ornament. 

B.  In  steel  skeleton  constniction,  the  space 
Iwtween  the  top  of  the  window  in  one  story 
and  the  sill  of  the  window  in  the  story  above. 
(Compare  Allege.)  — W.  R.  H. 

SPANDRBL  T77ALL.  A  wall  or  partition 
erected  on  the  extrados  of  an  arch  filling  in  the 
s])andrels. 
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A  horizontal  cross  brace  or 
collar  beam. 

SPARE  ROOM.  In  the  United  States,  a 
Guest  Chamber. 

SPARK  ARRESTER.  (See  Electrical 
Appliances.) 

SPAR.  A.  A  bar  used  for  fastening  a 
door  or  gate. 

B.  Same  as  Common  Rafter.  From  the 
use  of  unhewn  timber  in  primitive  or  rough 
building. 

SPAX7L.     Same  as  Spall. 

SPAVENTO,  aiORQIO  DI  PIETRO  ; 
architect;  d.  1509. 

Spavento  succeeded  Antonio  Celega  as  inze- 
gnerius  prothus  dominontni  procuraJiorum 
Sancti  Marci.  He  built  the  new  sacristy  of  S. 
Marco  in  Venice  (begun  August,  1486),  and  at 
the  same  time  the  church  of  S.  Teodoro  and 
that  of  SS.  Filippo  e  Giacomo  in  Venice.  About 
1498  he  restored  the  Sala  del  Gran  Consiglio 
at  the  Doges'  Palace.  He  assisted  in  the  con- 
struction of  the  Palazzo  della  Ragione  at 
Vicenza  in  1500,  and  at  the  Ponte  delle  Nave 
at  Verona  in  1502.  At  the  same  time  he  built 
the  Capella  di  S.  Niccolb  at  the  Doges*  Palace. 
In  1506  he  made  the  model  for,  and  began  the 
constniction  of,  the  church  of  S.  Salvatore  in 
Venice,  but  was  superseded  the  next  year  by 
Pietro  and  Tullio  Lombardo  (see  Lombardo,  P. 
and  T.).  In  1507  he  was  again  employed  at 
the  Doges'  Palace. 

Paoletti,  Binascimento ;  Lorenzi,  Monument i ; 
Ongania,  San  Marco. 


Same  as  Spall. 

SPEAKINQ  TUBE.  A  tube,  generally  of 
metal,  extending  from  one  part  of  a  building  to 
another,  to  facilitate  intercommunication  by  the 
voice. 

SPECCHI,  ALE8SANDRO;  architect. 

In  cooperation  with  Francesco  de'  Sancti  he 
built  in  Rome  between  1721  and  1725  the 
immense  stairway  leading  from  the  Piazza  di 
Spagna  to  the  church  of  S.  Trinitk  de'  Monti, 
the  facade  of  which  was  built  by  Domenico 
Fontana.  He  built  the  stalls  of  the  Palazzo 
Quirinale,  Rome. 

Gurlitt,  Geschichte  des  Barockstiles  in  Italien. 

SPECIFICATION.  A.  A  formulation  in 
words  of  all  those  items  of  information  regard- 
ing a  proposed  building  which  cannot  be  graphi- 
cally set  forth  in  the  drawings.  It  is  conse- 
quently supplementary  to  the  drawings  and  is 
necessary  to  define  the  especial  conditions, 
limitations,  and  requirements  to  be  observed  by 
the  contracting  parties  in  carrying  them  into 
execution,  and,  specifically,  the  character  and 
quality  of  the  material  and  workmanship  to  l>e 
employed. 

Si)ecifications  generally  open  with  the  state- 
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inent  of  certain  general  propositions  common  to 
most  building-contracts,  including  the  require- 
ment that  the  party  of  the  second  part,  gener- 
ally called  ''the  contractor,"  is  to  furnish  all 
apparatus  and  utensils  necessary  to  the  carry- 
ing on  of  the  work  ;  that  all  materials  are  to  be 
the  best  of  their  several  kinds  unless  expressly 
set  forth  to  the  contrary ;   that  the  work  is  to 
be  carried  on  promptly,  in  order,  and  without 
unnecessary  delays ;   that  it  is  to  be  completed 
and  ready  for  use  at  a  certain  date ;   that  the 
drawings  are  to  be  followed  exactly  according 
to  their  true  intent,  not  only  the  general  draw- 
ings which  have  been  signed  as  a  part  of  the 
(contract,  but  those  detail  and  full-size  drawings 
which  are  to  be  subsequently  furnished  in  fur- 
ther explanation    of    the   original     drawings. 
After  a  page  or  two  of  preliminaries  of  this 
general  kind,  the  more  specific  items  of  work 
and  material  are  briefly  recited  as  far  as  pos- 
sible in  the  order  of  execution,  and  each  in  a 
separate   paragraph    with   a   distinctive   title. 
These  include,  for  example,  the  special  require- 
ments as  to  excavation,  drainage,  and  grading ; 
the    character    of   footings,   foundations,    and 
underpinnings ;  of  all  cut  stonework,  brickwork 
or  terra  cotta ;  of  chimney  stacks  and  all  other 
special  constructions  in  masonry ;  of  all  fram- 
ing, whether  of  timber,  iron,  or  steel ;  of  all 
partitions  and   furrings,  whether   fireproof  or 
otherwise ;  of  all  boarding,  flooring,  and  roofing; 
of  plastering  and  stucco  work ;  of  interior  finish 
in  all   departments ;    of  doors   and   windows, 
stairs,  wainscotttngs,  and   tiling,    marble   and 
metal  work  ;   electric  wiring  and  electric  con- 
nections of  all  kinds ;  gas  piping,  plumbing,  and 
plumbing  fixtures ;   heating  and  sanitary  pro- 
visions ;  elevator  service ;  painting,  polishing, 
and    decorating    of    all    degrees    and    kinds ; 
builders'  hardware  and  all  the  devices  of  con- 
struction and  equipment  necessary  to  the  per- 
fecting of  the  scheme. 

As,  with  the  progress  of  civilization,  the 
requirements  of  convenience,  comfort,  use,  and 
economy  or  luxury  of  every  degree  have  become 
more  exacting,  and  as  the  appliances  to  meet 
these  exactions  have  become  more  complicate<l 
and  scientific,  the  function  of  the  specification 
in  building  contracts  has  greatly  increased  in 
importance.  The  modest  instrument  of  a 
dozen  or  twenty  pages,  which  amply  sufficed 
our  fathers  to  secure  good  work  and  material 
according  to  their  standard,  has  expanded  into 
a  formidable  document  often  of  more  than  a 
hundred.  The  ])rogre8s  of  invention  is  so 
active,  and  methods  and  material  of  building 
are  so  constantly  changing  and  enlarging,  that 
the  architect  cannot  properly  develop  his 
specification  ujwn  established  formulas  or  com- 
fortable routine,  but  is  constrained  to  a  constant 
vigilance  lest  in  his  latest  work  he  should  fail 
to  avail  himself  of  the  b(»st  which  science  and 
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invention  is  constantly  lavishing  upon  the  art 
of  building. 

In  order  to  avoid  the  danger  of  omissions 
and  to  facilitate  the  work  of  the  architect  in 
the  important  department  which  we  are  now 
considering,  model  blank  specifications  have 
been  prepared  by  skilful  hands  with  the  inten- 
tion of  including  every  item  necessary  to  the 
modem  building  in  constmction,  material,  and 
appliance ;  but  these,  though  in  some  cases  and 
to  some  practitioners  useful,  are  generally  found 
cumbersome  in  practice,  and  rather  to  complicate 
than  to  simplify  the  task  of  the  architect. 

The  architect  of  active  practice  finds  it  on 
the  whole  safer  and  more  convenient  to  perfect 
his  specification  out  of  the  fulness  of  his  own 
experience  and  observation,  using  perhaps,  as  a 
guide  and  monitor,  his  specification  for  some 
previous  structure  which  has  produced  the  best 
results  with  the  least  conflict  of  interpretation. 

Under  these  conditions,  the  greatest  virtues 
of  the  modem  specification  are  comprehensive- 
ness, order,  cleamess  and  compactness  of  defini- 
tion, and  the  utmost  brevity  consistent  with 
these  qualities;  avoiding  unnecessary  enlarge- 
ments, repetitions,  and  all  that  sort  of  general- 
ization which  may  mean  much  or  little  according 
to  the  point  of  view,  which  rather  confiises 
than  instmcts  the  builder,  and  is  therefore 
fruitful  in  disputes.  Moreover,  the  overbur- 
dened specification  may  be  and  often  is  greatly 
relieved,  without  in  any  way  impairing  the  force 
and  intelligibility  of  the  contract,  by  onutting 
such  items  as  can  be  inscribed  upon  the  draw- 
ings themselves  and  in  immediate  connection 
with  the  delineation  of  the  details  which  they 
are  intended  to  explain. 

— Henry  Van  Brunt. 

B.  In  law,  the  whole  body  of  description 
and  direction  imder  which  a  building  is  erecte<l  : 
in  this  sense  including  the  dmwings  as  well  as 
the  specification  in  sense  A,  including  also  sucli 
orders  or  decisions  of  the  architect  or  other 
superintendent  as  may  have  controlled  in  part 
the  character  of  the  work.  (See  Law  Concern- 
ing Building,  C,  8.)— R.  S. 

Bower,  Specijicationa ;  a  Practical  System  for 
writing  Specifications  for  Buildings,  New  York, 
W.  T.  Comstock. 

SPECUS.  In  Roman  architecture,  tlie 
channel  of  an  aqueduct  elevated  above  tlie 
ground,  and  covered  by  an  arch,  or  slabs. 
Sometimes  the  same  arcade  carried  several  iif 
these  channels,  one  above  another. 
Same  as  Spier. 

FRUSDRICH.     (See  Egl,,  An- 
dreas.) 

SPEOS.  In  Greek,  a  cave,  especially  a 
large  or  deep  one  ;  hence  in  archseology,  a  cave- 
temple  or  a  large  tomb  ;  a  large  an<l  architec- 
tural cliamber,  excavated  in  tlie  rock.  (Cut, 
cols.  577  and  578.) 


SPH^BIBTEBIUM 
SPHARISTERIUM.  In  Rutnan  archi- 
tecture, ail  enclosed  jilace  adaptcti  to  ball  play- 
ing. The  spkoiristeria  were  ofteo  a^ljuiicts  of 
hatbs,  gymnasia,  aud  important  villaa.  (Com- 
pare Fives  Court ;  Teunis  Court.) 

BPHinX.  A  creature  made  up  of  parts  of 
a  lion  (but  see  below)  and  of  another  natural 
unimal,  though  the  urtixtic  conception  may  be 
thought  rather  to  include  the  whole  nature  of 
each.  In  Egyptian  antiquity,  the  human- 
lieaded  Bphiux  is  always  male ;  and  of  this 
nature  is  the  Great  Sphinx,  which  is  one  of  the 
very  earliest  of  existing  monuments.  It  is 
near  the  great  pyramida  of  Gizeh,  partly  cut 
from  the  rock,  partly  built  up  of  masonry,  with 
ii  temple  or  shrine  built  against  tlie  breast,  the 
)iath  to  which  leads  between  the  fore  paws. 
The  height  to  the  top  of  the  head  m  66  feet. 


SPINTHAROS 
forming  a  Quirk.      In  pacli  sense  oljsolescent. 
Also  S])eer,  Sper  ;  called  also  Enterclose. 

SPIGOT.  A  plug  to  close  the  aperture  of  n 
faucet  and  control  the  flow  of  liquid.  The 
spigot  itself  nmy  be  perforated  for  the  passage 
of  the  liquid.  A  mere  perforated  cork  or  stop- 
per fitted  with  a  peg  is  a  faucet  and  spigot. 
By  extension,  these  terms  are  applied,  in  the 
plumbing  and  kindred  trades,  to  various  con- 
trivances and  parts  intended  respectively  for  the 
reception  of,  or  the  insertion  into,  another  part. 
Thus,  each  length  of  ordinary  iron  drain  pipe  is 
made  with  one  end  abruptly  enlarged  to  form  a 
socket  for  the  reception  of  the  small  end  of  the 
connecting  length,  the  small  end  being  known 
as  the  spigot  end,  the  larger  as  the  faucet  end. 

SPIGOT  AND  FAUCET  JOINT.  A  joint 
between   two   lengtlis   of  pipe,  made   by    the 

m>u>rt;.^n    nf    the    .t\\o,xt    on.l     nt    i,„d    intix     the 


Sfbob  or  Ramses  II,  at  t 

The  name  given  to  this  image  is  transliterated 
Hu,  or  more  fiilly,  Horemkhu,  a  word  having 
connection  with  the  god  Horns,  and  other 
androsphinxes  seem  to  have  received  the  same 
name.  Surh  images  cut  out  of  single  blocks 
of  granite  and  of  all  sizes  up  to  8  feet  in 
length,  were  sometimes  arranged  along  a  road- 
way or  approach  to  a  temple,  forming  a  double 
avenue.  (See  Androsphinx ;  Criosphinx  ; 
Hieracoaphinx.) 

In  Greek  and  Greco-Roman  antiquity  the 
sphinx  is  always  female,  with  human  head  and 
breast.  In  some  coins,  etc.,  the  forma  are  of 
the  dog  rather  than  of  the  lion. 

SPIBR.  A  permanent  screen  ;  esjiecially  in 
a  hall,  ns  of  a  manor  house,  or  English  college, 
or  London  Company,  the  architecturally  treated 
partition  cutting  off  a  part,  iis  described  in  Veil. 
I.,    col.    346.      Apparently,    also,   a   pnrtition 


U  SlMBBr.,  Uppbr  Eovpt. 

stances  this  takes  the  shape  of  an  aqueduct  of 
architectural  character. 

SPINA.  The  wall  or  other  barrier  extend- 
ing along  the  middle  of  a  Roman  circus,  and 
about  the  ends  of  which  the  contestants  turned. 

SPINDIiB.  A  member  round  in  one  direc- 
tion, as  if  revolved  upon  one  axis.  The  term 
fusiform,  which  means  spindle-shaped,  implies  a 
form  larger  in  the  middle  and  approachinga  point 
at  each  end  ;  but  the  word  spindle  is  applied 
more  loosely,  as  to  the  small  pieces  of  tumid 
wood  which  make  up  the  grating  of  the  Meshre- 
lieeyeli,  and  equally  to  the  turned  part  of  a  post, 
baluster,  or  other  piece  fashioned  in  the  Inthe. 

BPINTHAHOS ;  architect. 

He  built  the  latest  temple  of  Apollo  nt 
Delphi,  in  Greece.     This  building  was  not  Iw- 


gun 


before  536  B 


I'ausanlas,  e<l.  Fraier  ;  Brunu,  deschirhte. 


8PIRA 

BPIRA.  The  iiioukliiigB  at  the  base  of  a 
coluino. 

8FIRR  In  general,  any  slender,  jMjinteil 
erection,  surmounting  a  building.  Its  distinc- 
tive form  was  generated  from  the  steep  tower 
roots  characteristic,  especially,  uf  the  secular 
buildings  of  the  Middle  Ages  in  France  and 
Germany  ;  but  when  the  roofs  were  transferred 
to  churches,  they  gradually  submitted  to  archi- 
tectural modifications,  so  important,  that  a  new 
type  of  form  was  finally  developed,  even  as 
early  as  the  twelfth  century,  to  which  the  name 
of  spire  has  been  specifically  attached.  In  fact, 
the  feature  became  the  natural  termination  of 
every  church  tower  from  the  thirteenth  to  the 
sixteenth  century,  and,  whether  built  or  not,  it 
was  provided  for  in  the  design  and  construction 
of  every  such  tower.  These  modifications  of  the 
original  steep  roof  included  an  increase  in  the 
height  so  considerable  that  it  was  often  equal 
to  the  whole  height  of  the  supporting  structure, 
and  was  rarely  less  than  two-thirds  of  it. 

Spires  in  their  most  common  and  simplest 
fonn,  as  in  pariah  churches,  arose  from  the 
tower  cornice,  where  they  could  obtain  direct 
support,  and,  as  they  were  octagonal  in  plan, 
the  diagonal  aides  were  built  up  from  coibels 
or  squinches,  which  were  developed  from  the 
interior  corners  of  the  towers ;  on  the  outside 
these  cornerB  were  occupied  by  steep  pyramidal 
constructions  of  triangular  plan,  rising  from  the 
tower  cornice  and  sloping  htKk  to  the  diagonal 
or  canteii  faces  of  the  spire.  The  variations  of, 
and  departures  from,  these  simple  and  beautiful 
types  are  verj'  numerous,  and  were  entirely  in- 
fluenced by  the  desire  to  obtain  variety  and 
enriciiment  of  sky  line,  and  by  the  desire  to 
reconcile  the  tower  with  the  spire,  so  that  to- 
gether they  might  form  one  harmonious  compo- 
sition with  no  visible  line  of  demarcation,  as 
in  the  south  tower  of  Chartren,  and  in  those  of 
Seulis,  Reims,  Laon,  etc.  To  this  end  the  spire 
ribs  were  broken  into  rich  crockets,  tall  gabled 
BfHre  lights  grew  up  on  the  faces,  in  emuhition 
of  the  pinnacles  crowded  around  the  base  of  the 
Hpire ;  often  an  octagonal  open  lantern  was  in- 
terposed between  tower  and  spire,  and  pinnacles 
were  built  on  the  unoccupied  comers  of  the 
tower,  flanking  the  lantern  as  at  Freiburg  in 
the  Breisgau.  The  sides  of  the  spire  were  often 
pierced  by  foliated  openings,  and  sometimes,  as 
in  Freiburg  in  the  Breisgau,  Burgos  in  Spain, 
etc.,  the  whole  stnicture  became  a  mere  o|ien- 
work  of  tracery.  In  these  enrichments  of  the 
primitive  type,  every  device  of  design  was  used 
to  obliterate  the  line  of  demarcation  between 
tower  and  spire,  and  the  general  pyramidal  ef- 
fect of  the  combined  stnicture  was  secured  by  the 
successive  offsets  of  the  tower  buttresses,  so  that 
the  tapering  effect,  as  especially  at  S.  Stephen's 
at  Vienna,  began  at  the  ground,  and  one  feature 
melted  into  the  other  by  infusible  transition. 
581 
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III  utiier  aikI  later  varieties,  eBpecially  in 
EuglniKl,  the  i«pire  ttrose  frum  the  roof  of  the 
t^iwer  behintl  a  niaak  of  ornamental  battlemeata 
and  ptnnaclis,  ranfessing  itself  as  a  separate 
Htrocturc.  Iti  these  cases  tbe  spire  was  ofteo 
of  wool.  Ill  some  of  the  later  medieval  spires 
in  the  sixteenth  uentury,  the  ambitious  builders 
liiHt  sight  of  the  primitive  type,  and  a  general 
pyramidal  etfecf  was  obtained  by  the  euperim- 
(losition,  aH  at  Strasbiirg,  of  a  diminishiug  suc- 
oe^aion  of  highly  enriched  vertical  steps.  When, 
in  the  Renaissance  period,  the  church  towere 
climbeil  in  this  way  to  their  final  consummation 
with  classic  detail  ingeniously  disposed,  as  in 
the  famous  churches  of  Sir  Christopher  Wren 
in  England,  tbe  constructions  ceased  properly  to 
l>c  spires  and  became  steeples,  though  the  lat- 
ter term  is  sometimes  loosely  applied,  even  to 
examples  so  pure  as  that  of  Salisbury. 

— Henry  Van  Brunt. 

SPIIUEtLBT.  A  small  spire,  as  of  a  pinna- 
cle or  turret. 


SQUARE 

B.  Resilience,  as  of  a  floor;  'M»  elasticity 
when  compressed. 

SPRINa  (v.).  To  leave  its  impost  by 
rounding  upward  and  outward,  said  of  an  anli 
or  vault.  In  making  elevation  drawings  ami 
section  drawings,  the  horizontal  plane  at  which 
this  takes  place  is  represented  by  a  horizontal 
line  ;  hence,  the  common  term,  Springing  Line, 
which  is  used  even  when  the  building  itself  ii 
under  consideration,  as  when  it  is  said  by  a 
person  looking  at  a  vault :  The  springing  line 
is  about  nine  feet  above  tbe  pavement. 

BFRnfOER.  A  stone  or  other  solid  whit-b 
is  laid  at  the  impost  of  an  arch.  (See  Skew  ami 
following  titles ;  also  Spring,  v.) 

SPRDTO  HODSB.  A  building  erectcii 
over  a  natural  spring  to  protect  it  from  injury 
or  impurities  ;  sometimes  decorative,  or  large 
enough  to  contun  fixed  seats ;  or  used  as  a 
place  for  cooling  milk,  or  the  like,  in  the  cold 
water,  as  frequently  on  American  &nns,  where 
the  house  is  roughly  built  of  wood. 
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SPIRE  LIO^T.  A  window  in  a  spire,  gen- 
erally in  the  form  of  an  attenuated  dormer, 
witli  a  steep  roof  or  gable,  use<I  less  to  give 
light  to  the  interior  than  in  coi^junction  with 
pinnacles  to  enricfi  its  outlines.     (See  Spire.) 

SPIiAT.  Any  surface,  larger  than  a  Cham- 
fer or  a  Bevel,  making  an  oblique  angle  with 
another  surface  ;  specifically  said  of  the  oblique 
jamb  of  an  opening,  as  in  a  window  or  doorway. 

SPLINB.  A.  A  thin,  narrow  board,  corre- 
sponding generally  to  boards  used  for  ceiling, 
anil  the  like. 

B.  Same  as  Loose  Tongue  (which  see  under 
Tongue). 

C.  In  drawing,  a  thin  strip  of  some  elastic,/ 
flexible  mnterial,  useil  as  a  guide  in  drawing 
curvfti,  by  being  beat  to  the  desirol  form  and 
held  in  place  by  weights  or  pins. 

Fttattaor  Tongne  Spline.  A  spline  in  sense 
A,  but  cut  to  a  bevel.     (See  Clapboard.) 

SPLIT  PIN.  A  pin,  as  a  spike,  split  at 
the  point,  so  as  to  spreiid  when  it  is  driven  in, 
giving  somewhat  the  form  of  a  dovetail,  and 
making  it  difficult  to  extract. 

SPRma.  A.  The  line  or  pinne  at  which 
the  cur\-e  of  an  arch  or  vault  leaves  the  up- 
right or  impost. 


SPRinaiNa  course.  (See  spring,  v. ; 
Springer.) 

SFRUTOINO  IiniR.  The  line  marking  the 
level  from  which  an  arch  springs.    (See  Spring. 

V.) 

SPRINKI^R.  A  system  of  perforated 
pipes  extending  through  a  building,  and  at  fre- 
quent points  connected  with  a  water  supply, 
controlled  by  fusible  plugs,  which,  when  melted 
by  an  accidental  fire  in  their  neighborhood,  au- 
tomatically turn  on  the  water  and  start  the 
sprinklers  to  extingiiish  the  QameH. 

SFUDD  AITS  RINO.  A  metal  ring  or 
ferrule  combine<l  with  a  projecting  pin,  and 
applied  to  the  foot  of  a  wooden  post^  or  the 
like,  to  secure  it  to  a  stone  base  or  sill,  the  pin 
being  inserted  into  tbe  stone.  —  (A.  P.  S.) 

SPUR.  A.  In  timber  framing,  a  diagonal 
brace  between  a  post  and  a  tie  beam  or  rafter. 

B.  A  buttress  or  similar  projecting  piece  of 
waUing. 

C.  In  mediisval  architectiffe,  specifically,  the 
carved  claw  or  griffc  projecting  from  the  lower 
torus  of  a  column,  so  as  to  cover  one  of  the 
projei'tiuR  corners  of  the  sipiare  plinth  beneath. 

SPUR  BRACE.     Snme  as  Spur,  A. 
SQUARE.      ^1.    An  open  space,  generally 


SQUARE 
more  or  less  rert»ngular,  in  a  tnwii,  fumied  ut 
the  juiietioii  of  two  or  more  streets,  or  by  the 
enlargement  of  one  for  a  sliort  distaiu-e ;  ewpe- 
cially,  such  a  place  proviileil  with  a  park  or 
IKirks.  . 


B.  Same  aa  Block,  E. 

C.  An  in»tnitnent  intended  primarily  for 
laying  out  right  angles,  consisting  usually  of 
two  arms  fixed,  or  capable  of  l)eing  accurat«ly 
ailjusted,  perpenilicularly  to  each  other. 

CaipoDtera'  Square.  A  steel  implement 
forming  a  right   angle  with  a  shorter  and  a 


SQUARE -HEADED 

sense  f ',  hiiviiig  a  lung  blade  attni'lied  at  about 
the  centre  of  a  shorter  cros«|iiepe;  In  use,  the 
latt^T  is  inove<l  along  the  edge  of  a  drawing 
biiHni,  holding  the  long  blade  iu  succesflive  par- 
allel iMJsitions.  Some  T  squares  have  n<)justable 
blailes,  which  can  be  set  at  different  angles  with 
the  head. 

SQVASB  {v.).     To  provide  by  an  instru- 
uient,  or  otherwise,  that  the  angles  of  a  piece 


Spur:    E.-iOt.ls 

of  work  or  material  are  right  angles ;  or  to 
ascertain  the  amount  of  their  deviation  from 
right  anglex. 

8QDASS  END.  The  end  of  a  piece  of 
timber  when  cut  off  square,  in  contradistinctioti 
to  an  end  prepared  for  framing  with  a  tenon  or 
otherwise. 


longer  arm,  each  divided  into  feet  and  im-iic! 
other  measurements 

Set  Square,  In  drawing,  same  a.-*  ' 
angle. 

T    Square.     A    draughtsman 'a    Mi|iiarc, 


i'i'Hkiikal;   <.'.  1240. 

8Q1TARB-FRAHED.       In  joiner}-,  framed 

with  Mi|iinr<:  Hi:d   nut  moulded  pieces. 

BQD ARE- HEADED.      Having   a    straight 

horizontal  lintel  or  a  fliit  arch,  said  of  a  door- 
way, (jr  window  ii|icning. 


SQUARE  STAFF 
BQUARB  STAFF.  A  wooden  nxl,  square 
in  xection,  set  flush  in  an  external  angle  of  plas- 
tered Buriacea  to  secure  the  corner  from  injury. 
When  moulded  it  is  calleil  a  ataff  bead,  (See 
.Shaft;  Staff,  B.;  also  subtitles  Angle  Bur; 
Ijead.) 


of  the  high  altar  from  a  point  where  it  would 
otherwise  be  invisible.     (See  Hagioscope.) 

SS.  .1.  The  abbreviation  for  aantissimo, 
-ma,  -mi  (Italian),  or  aancliasimua,  -ma,  -mi 
(Latin).  The  most  holy;  a  title  generally  re- 
served for  the  Trinity  or  the  persons  of  the 


SQUINCU,  An  arch,  a  lintel,  corbelling,  or 
Bystem  of  such  members,  built  across  the  inte- 
rior comer  of  two  walls,  as  at  the  top  of  a  tower, 
to  serve  as  foundation  for  the  diagonal  or  cant«d 
side  of  a  superimposed  octagonal  spire  or  lan- 
tern. The  squinch  performs  the  functions  of  a 
Pendentive  (whieli  see). 


BQUim  An  aperture  piercetl  askew 
through  the  nitenor  vails  ot  a  thiirih  often  on 
the  -ink  i-f  a  ilianiel  aab   ■«>  as  to  gut  a  \\ew 


Trinity  and  their  attributes,  including  the  Host, 
the  Assumption,  the  Cross.  Used  even  in  Eng- 
lish writing  in  the  same  sense. 

B.    The  abbreviation  of  sinili,  i.e.,  saints,  in 
cases  where  a  church  is  dedicated  to  two  saints  ; 


st:  S.  Marv  Maqhalkv,  Taubton;  14th 

Cbktubv. 

I  Italian)  SS.  Giovanni  e  Paolo.  In  the 
sense  (in  English),  used  to  replace  the 
"  Saints,"  though  rarely. 


STAB  (v.).  To  roughen  the  surface  of  a 
brick  waU  by  light  blows  with  a  point,  so  as  fai 
make  a  hold  for  plaBtering.     (See  Key,  C.) 


I  resiatani.'ea, 
the  piei'e. 

3.   That  the  forces 


STABLE 
sti'esseB,  exerted 


the  joints  of 
ted  upon  each  of  the 


T  Mai 


«  (SS. 


STABnJTY'.  As  applied  to  stnicturcs,  the 
property  of  remaining  in  equilibrium  without 
change  of  position,  although  the  externally  ai>- 
plied  force  may  deviate  to  a  certain  extent  its 
mean  amount  or  position.  The  conditions  of 
equilibrium  of  a  stmcture  are  these  ;  — 

1.  That  the  forces  exerteil  on  the  whole 
structure  by  external  bodies  shall  balance  each 
other.  The  external  forces  are  the  force  of 
gravity,  causing  tlie  weight  of  the  Ktnieture,  the 
pressures  exerted  against  it  hy  bodies  not  form- 
ing part  of  it,  and  the  supporting  fori'es,  or  re- 
sistances of  the  foundations. 

2.  That  the  forces  exerted  on  each  piece  of 


nk-et-Lo:rr)  ,  Fbancb. 

consists  in  the  fulfilment  of  the  third. 

— W.  B.  H. 
STABLE.     A  place  where  horses  are  housed. 


a  stnicture  shall  balance  each  other.     These 
for(«a  are  the  weight,  the  external  load,  and  the 


fell,  anil  cared  for,  and,  inciilen tally,  where  ve- 
hicles, horses'  equipments,  and  feed  are  kept  for 
iise,  and  sometimes  where  coach- 
men or  grooms  have  their  linlg- 
ings;  also,  in  composition,  a 
place  provitldl  for  other  domes- 
tic animals,  as  cow  stable. 
Stables  for  horses  may  be  dis- 
tinguished as  privaK,  club,  liv- 
ery, breeders'  or  trainers',  fann, 
sale,  deliverv,  anil  racing  sta- 
bles. 

The  principal  features  in  the 

|>lan  of  a  private  stable  are  ( 1 ) 

the  stable  pro{>er,  allowing  an 

area  alxmt  10  by  10  feet  each 

■    '-'•  H.vRNBus        for  box  or  loose  stalls,  and  about 

5  by  9  feet  each  for  common 

stalls,  with  a  suflicient  common  space  for  stable 

service  in  grooming  and  tackling,  ventilation  in 


STABLE 

the  ceiling,  connecting  by  a  tnmk  through  the 
h)fl  above  with  a  ventilator  on  the  mof,  drain- 
4ige  for  each  stall,  high  windows,  a  watering 
trough,  and  feed  ducts  of  various  H(»rtH  from  the 
loft  above  for  grain  and  hay ;  (2)  the  carriage 
or  coach  room,  allowing  about  100  scjuare  feet 
for  each  vehicle,  and  a  sufficient  clear  space  for 
entrance  and  exit  and  for  harnessing  and  unhar- 
nessing, the  carriage  room  being  generally  the 
vestibule  of  the  estiiblishment ;  (3)  the  wash 
stand  for  washing  carriages,  whicii  is  either  an 
annex  to  the  carriage  house,  occupying  .S50  to 
400  square  feet,  with  floors  sheilding  the  water 
to  a  single  drainage  point,  or  a  depressicm  in 
the  floor  of  the  carriage  house  with  similar 
drainage  facilities  and  covered  by  a  grating; 
(4)  a  haniess  room,  opening  generally  from  the 
stable  directly  or  indirectly,  and  containing  va- 
rious hanging  devices  for  harness,  together  with 
some  means  for  heating ;  (5)  an  enclosed  yard 
connected  with  the  stable ;  (6)  a  dung  pit,  gen- 
erally in  the  yanl ;  and  (7)  an  open  shed  for 
the  temporary  shelter  of  carriages.  The  second 
story  is  connected  with  the  first  by  an  enclosed 
stairway,  and  contains  over  the  stable  a  grain 
and  hay  loft  with  an  exterior  door  for  taking  in 
feed  of  all  sorts,  provision  for  ventilation  by 
the  vent  trunk  before  mentioned,  and  often  lodg- 
ing rooms  for  coachmen  or  grooms.  A  cow  stable 
and  tool  house  often  form  a  part  of  this  group. 
The  stable  pro{)er  contains  the  stalls,  of  which 
the  partitions  are  of  plank  about  four  feet  high, 
surmounted  by  a  ramp,  generally  of  ojien  iron- 
work. The  stable  floor  is  of  wood,  clay,  asphal- 
tum,  vitrifial  brick,  or  artificial  stone,  sloping 
to  drainage  gutters  and  extending  into  the  stalls ; 
sometimes  the  stall  floors  are  of  compact  clay  or 
earth,  and  a  stout  wood  grating  is  often  placed 
over  the  stall  ])aving.  In  the  country,  the 
various  parts  of  the  stable  are  often  in  sepa- 
rate but  connected  buildings,  or  in  distinct  wings 
of  one  long,  low  buihling ;  but  in  the  city, 
where  space  is  valuable,  there  is  a  far  greater 
compactness  of  plan  than  is  nec^essary  or  de- 
sirable elsewhere. 

Club  stables,  as  they  are  generally  built  in 
crowded  localities,  are  compact  forms  of  large 
])rivate  establishments,  but  with  more  ample 
accommodations,  tiie  washing  place  being  often 
in  a  covered  courtyanl,  placed  l)etween  the 
<;oach  house  and  the  stables. 

Livery  stables  are  generally  an  enlarged  but 
inexpensive  form  of  club  stables,  without  their 
luxury  or  completeness  of  appointment  and 
finish,  and  often  without  adequate  ventilation. 
The  stalls  are  generally  narrower,  and  are  often 
placed  either  in  a  bjisement  or  in  a  second  story, 
with  access  by  inclined  planes ;  and,  in  general, 
every  device  of  economy  is  used  in  tiieir  con- 
struction and  equipment  consistent  with  the 
decent  keeping  of  horses  and  vehicles,  and 
prompt  service. 

501 


STABLE 

In  breeders'  and  trainers'  stables,  convenience 
and  economy  of  senice  are  obtained  in  large, 
well-built,  barn-like  structures,  generally  pro- 
vide<l  witli  a  broad  central  passage  like  a  nave, 
the  stalls  being  rangetl  on  either  side,  generally 
facing  inward  with  passages  behind,  and  the 
hay  and  other  feed  stored  in  lofts  of  half  stories 
above.  Special  provisions  are  made  for  ventila- 
tion by  louvres,  clearstories,  or  lanterns,  and  for 
cleanliness ;  and  separate  accommodations  are 
provided  in  loose  boxes  for  breeding  mares  and 
colts.  In  those  parts  of  the  Unite<l  States,  es- 
pecially in  Kentucky  and  the  southwestern 
states,  where  the  bree<ling  and  training  of  high- 
bred horses  fonn  an  active  industry,  this  great 
bam,  with  its  offices,  is  often  the  principal 
building  in  a  group  of  subonlinate  structures 
for  hospital  service,  farriery,  etc.,  with  ample 
stable  yards  for  airing,  well-watered  pastures, 
and  often  a  private  track  for  the  training  of 
racers  and  roadsters. 

In  sales  stables,  where  provision  must  bi' 
made  for  several  himdred  animals  constantly 
changing,  the  stalls  are  disposed  in  a  series  of 
long  ranges,  head  to  head,  with  broad  passages 
between.  A  counting  room,  and  generally  a 
salesroom  with  seats  in  successive  gravies  on 
one  side,  a  pulpit  for  the  auctioneer  on  the 
other,  and  an  area  l)etween  for  the  display  of 
the  stock  under  sale,  form  an  essential  part  of 
such  an  establishment ;  and  the  whole  is  con- 
tained under  a  wide  roof  sloping  on  two  sides, 
supported  on  posts  between  the  stalls,  with  a 
louvre  or  clearstory  at  the  top  provided  with 
numerous  windows  for  ventilation  and  light. 

On  the  Continent  of  Europe  the  ch&teau  or 
S<*hlo88  in  the  countrj',  or  the  hotel  in  the  city, 
generally  has  its  stable  in  the  buildings  sur- 
rounding the  quadrangle,  to  which  access  is  ob- 
tained by  a  gateway  in  the  enclosing  wall. 

Cattle  stables  are  rarely  provided  on  a  large 
s(;ale  in  the  great  cattle-raising  regions  of  the 
United  States,  except  for  the  protection  of  high 
grade  sto(;k.  In  the  neighborhood  of  great 
abattoirs  and  packing  houses,  immense  feeding 
stables  are  sometimes  established,  in  which  the 
herds,  which  have  been  reared  on  the  open 
ranges,  may  be  fattened  for  the  market  more 
readily  and  conveniently  than  in  the  pastures. 
These  sheds  occur  not  infretjuently  as  part  of 
the  plant  of  large  breweries,  the  grain,  after 
having  been  deprived  of  its  alcoholic  properties, 
Ix^ing  transmitted  hot  through  tnuiks  to  long 
feeding  troughs,  which  have  ranges  of  covered 
stalls  on  either  side.  Stables  for  blooded  stock 
do  not  differ  materially  from  those  provided  for 
the  breeding  of  horses.  The  rural  fann  stable 
for  milk  cattle  is  a  long  and  often  rough  stnic- 
ture,  without  much  distinctive  character.  The 
farm  stocjk  is  often  housed  in  a  part  of  the  hny 
barn,  on  tlie  main  floor  or  in  a  basement  with 
access  from  tiie  ivar.  —  Henry  Van  Brunt. 
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STACK 

STACK.  ,1.  Of  a  oliimiiey.  (See  Chim- 
ney Statik.) 

B.  For  the  storage  if  books  in  a  librai^'. 
(See  Booksta^^k  ;  Library  ;  SCaekroom.) 

STACKBLBBRO.  '  MAONUB.  FREI- 
HBRR  VON;  arcliiteel;  b.   1787;  d.   1837. 

Educated  iu  Dresden,  and  i'rom  DretMJeii 
went  to  Rome,  and  In  1810  to  Greece,  wheiv 
he  aaeistcd  in  the  exenvatiuii  of  the  teni]>le  uf 
Athena  at  JEginA  and  the  temple  of  Apollo 
nt  Baasse  (see  Cwkerell,  (.'.  K.).  He  pub- 
lisheil  Der  AjioUo  leiiqid  zit  linnsip-  in  Arrn- 
ilifii  (lUinie,  1S1>6,  folio),  and  />rt  Grice,  vui'h 
liifloreiyHea  et   lojiograjihiquea  (Paris,  18;t4, 

Seubert,  KiinatUr-Uricun. 

8TACKROOM.  A  nKini  in  a  library  pro- 
vided for  the  bookstaekK.  L'sually,  in  public 
libraries,  such  rooms  are  not  open  to  the  pub- 
lie,  the  books  being  serveil  fniin  the  room  by 
the  attendants. 

STACESTAND.  A  Ntmeture  intended 
to  receive  a  haystack,  usually  conaiBting  of  a 
circular  frame  with  iiprighta  which  lift  it  2 
fe^t  ur  more  above  ihc  gronnil,  for  the  purpose 
of  keeping  off  dampness  nnd  vermin. 

8TADDEL:  BTADDIJl.  A.  A  prop  or 
post,  such  as  may  Iw  used  fur  teniporaiy  pur- 
[KKv,  as  in  Bcalfolding. 

B.    Same  as  Stackstand. 

STADHUIS.  In  tlie  Netherlands,  a  town 
house  or  city  hall. 

STADIITM.  In  R^n 
open  area  for  the  foot  race 
of  athletes ;  often  made 
iu«40ciatiun  with  TJiernne  o 

STAFF  (I,).  .1.  A  piece  iise^l  to  close  the 
joint  l^etween  a  ivooilen  frame,  as  a  window  or 
door  frame,  and  the  miisonry  in  wldch  it  is  set. 

B.  A  piece  useii  to  strengthen  or  protect  an 
external  angle  in  plastering  ;  olteji  calle<l  Angle 
Staff. 

STAFF  (II.).  A  kind  of  stiff  plastering 
held  together  with  any  libroiis  material,  and 
generally  useil  fi>r  e.xterinr  surfaeiiigs  and 
mouldingH,  as  in  temporary  iniildings. 

STAFF  BEAD.  Same  as  Angle  Staff  (see 
Stall;  B), 

STAQE.     A  platfi 
rinni,  or  similar  plai'e 

STAGB  DOOR.  A  diHir  giving  access  to 
tlic  stiige  and  to  that  jKirtiun  of  a  theatre 
which  is  for  the  use  of  the  actors  and  other 
eir,[.loyees. 

BTAOOBR  (v.).  To  arrange  in  alteiiiate 
order,  as  liolts  connecting  two  meml>er8  of  a 
frame  whicli  are  often  set  zigzag ;  (ir  as  beanii* 
ri-sting  ujfon  a  wall,  where  there  are  two  sets, 
one  on  each  side,  ami  those  on  one  side  are  set 

halfway  between   thos i  tlie  other  side.      By 

extension,  to  dis|«i,>ic  tli"irs  «,  tjiat  each  one 


archaeology, 


n  a  theatre,  audit 
which  the  perfon 


STAIR 
throughout  tlie  building,  but 
so  that  they  are  arranged  in  two  or  more  verti- 
cal series,  each  with  its  own  independent  system 
of  lie  I  gilts. 

BTAOIHO.     Same  as  Scaffolding. 

STAIN.  A.  A  colouring  liquid  or  dye  for 
application  to  any  material  — most  often  wood. 
It  differs  from  paint  as  lieing  thinner  and  read- 
ily absorbe<l  by  the  pores  of  the  material,  in- 
stead of  forming  a  coating  on  the  surface, 
so  that  the  texture  and  grain  of  tlie  material 
is  not  concealed.  In  Aiiieric;^  stain  has  l>een 
nseil  for  ext«riors  of  frame  houses,  the  shingles 
and  clapboards  taking  on  a,  rougher  and  far 
more  picturesque  look  than  if  painted. 

B.  Any  ingredient  whicli  is  used  to  change 
the  colour  of  a  material  by  chemical  action,  as 
in  tliu  ca.te  of  gloss,  in  which  a  deep  bind 
is  got  by  means  of  protoxide  uf  cobalt,  and  a 


green  by  co]i|>er  an<l  by  ir<in,  as  in  the  proiluc- 
tion  of  pot  metal  (see  Glass).  Silver  Stain 
(sec  subtitle)  is  more  properly  an  enamel  ap- 
plie<l  to  the  surface  witliotit  changing  the 
colour  of  the  mass. 

BUver  Stain.  In  decorative  glasswork,  a 
yellow  enamel  introdnced  into  Europe  in  the 
lilteentli  century  and  immediately  accepted 
bv  the  milkers  of  decorative  windows.  (See 
Window,  Part  III.) 

STAINED  OLASS.    (See  Glass;  Window.) 

STAINING.     (See  Stain.) 

STAIR.  A  scries  of  Kte|w,  or  of  flights  of 
.ste(is,  connei'tiil  by  landings,  for  passing  from 
one  Hour  or  other  principal  level  to  another,  or 
to  wvenil  otiier  successive  floors  or  levels. 
Thus,  a  series  of  steps  from  one  floor  to  an- 
other iu  a  house  would  lie  called  a  stair,  as 
well  as  the  entire  series  connecting  the  sncceM- 
sive  Hours  from  the  lowest  in  the  up|)ermost. 
The  term  Flight  is  ofU-u  uscil  as  synonymous 
:.1H 


STAIR 
with  Btair  in  designating  the  structure  con- 
tained betneeii  two  Hoore ;  tliis  use  is  only 
correct,  however,  when  no  lauJingB  iiit«n'eiie. 
No  absolute  ilistinction  can  be  made  between 
stairs  and  ladders  ;  a  simpler  form  of  construe- 
tion  or  a  steeper  pitcli  being  often  the  only 
feature  of  a  Higlit  of  steps  which  would  cause 
it  to  be  desigiiatml  as  a  ladder,  as  in  ships. 

As  regards  their  construction,  etaira  mny  be 
classified  aa  Kewcl  Stnirs  and  Geometrical  Stairs 


(see  subtitles) ;  as  regards  their  general  plan, 
they  are  designated  as  quarter-turn,  liaif-turn, 
three-quarter- turn,  and  one-tum,  implying  that, 
in  their  progress  from  top  to  bottom,  they  pass 
through  one,  two,  three,  or  four  right  angles. 
Such  turns  may  be  made  by  a  contiiiuous  series 
of  winders,  or  by  straight  flight*  and  winders, 
or  by  straight  flights  and  paces  or  landings. 
Thus,  a  quarter-turn  stair  may  accomplish  tlie 
turn  by  a  plan  constructed  on  a  quarter  circle 
with  risers  radiating  from  its  centre  ;  or  it  may 
be  couipuae<l  of  two  straight  flights  at  right 
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aiigles  with  a  pace  or  with  winders  in  the 
quarter  space ;  or  again,  it  may  be  u  single 
straight  flight  terminating  with  two  or  thn'c 
winders  at  top  or  at  bottom. 

The  stair  has  .undergone  a  marked  change 
from  early  times  to  the  present  in  location  anil 
disposition  as  well  as  in  construction  ;  and  in 
no  class  of  building  so  much  as  in  the  residence. 
It  is  quite  a  modern  idea,  that  of  providing  but 
one  Btairciise  for  the  chief  apartments,  and  of 
treating  this  one  as  an  all-impor- 
tant and  prominent  feature.  A 
back  stair,  or  two,  there  may  be 
for  domestic  ser^'ice  ;  but,  except 
for  these,  there  is  rarely  more  than 
the  one  flight  or  series  of  flight.'i 
for  comnmnication  between  floors. 
And  this  disposition  and  treat- 
ment marks  strongly  the  <lifler- 
enoe  in  the  modern  stair  aiid  that 
of  the  Middle  Ages  and  earlier 
part  of  the  Renaissance.  A  me- 
dtseval  castle,  of  even  a  small  ami 
unpretentious  sort,  would  have 
a  number  of  staircases  at  frequent 
intervals,  ami  these  comparatively 
small  and  placed  in  a  rather  re- 
tired situation,  in  suiall  towere, 
comer  turrets,  or  in  the  thickness 
of  a  wall  or  buttress,  so  that  the 
dwelling  was  divided  vertically 
into  suites  of  rooms.  The  motive 
for  such  a  disposition  was,  of 
course,  primarily  security  and  the 
facility  of  defence,  the  buililing 
being  divided  vertically  into 
towerlike  compartments  by  muie 

ing  compartments  having  little  or 
no  lateral  communication.  Large 
and  important  stairs  there  were, 
but  not  for  very  general  cuinmu- 
uication  :  rather  in  the  way  of 
outside  perrons  or  their  equiva- 
lent in  a  vestibule  or  somewhat 
isolated  tower. 

This  general  arrangement  of 
many  isolated  stairs  coutiimed  in 
KB  s*cBisTv  vogue  loug  aftcf  the  abandonment 
of  the  original  reason  for  such  a 
provision  in  the  way  of  vertical  communication, 
and  was  even  retained  when  the  more  modern 
practice  began  of  lateral  intercommunicatiou  by 
means  of  passages  on  each  floor.  (See  House, 
Figs.  5  and  6.)  This  is  to  be  seen  in  such 
buildings  as  the  late  chateaux  of  France  and 
the  great  Elizabethan  houses  ;  although  here, 
already,  the  modem  idea  of  one  "main  stair- 
way "  l>egan  to  fiTiil  expression,  but  still  not  to 
the  e.vclusion  of  several  other  subordinate  ones. 
SiK'h  "  grand  staircases "  were  at  first  rather 
a   part  of  the  state  apartments  —  to  be  used 
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In  the  north  transept  of  Biircos  cathedral,  Spain,  essary  by  the  slope  of  the  ground.  1 
leading  to  the  external  cloorway  calle<)  the  I'uerta  ilaleH  from  the  sixteenth  century,  and  ii 
Alta  ("  high  portal"),  this  height  being  made  nee-      to  I>iego  de  Sllo^. 
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oil  od'aaioiiB  of  cei'eiiioiiy  —  tlinii  a  ineane  of 
general  com  muni  tat  ion.  lu  recent  times  the 
reatrii-teJ  size  of  liuililiiig  lots  in  cities  maltea 
the  provision  of  eevenil  stnircaseH  impoBKible, 
beyond  the  putting  in  of  a  Benice  stair  near 
the  dining  room  or  pantry ;  but  this  feature 
does  not  appear  to  \k  generally  adopted  even 
in  the  spacious  and  costly  country  residences  of 
late  years,  or  in  the  large  city  houses,  where 
y  of  space  is  not  of  first  iniimrtance, 
regards  this  last  ueceseity,  — ecouumy  of 
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not  always  have  when  opening  only  on    the 
general  pussages  and  main  stairu-ay. 

In  its  modem  constmction,  the  stair  of  com- 
mon usage  in  Great  Britain  and  the  Unitc<i 
States  has  become  less  an  iutegml  part  of  the 
general  construction,  and  more  of  a  separate 
piece  of  light  framing  set  up  after  tlie  comple- 
tion of  tlie  main  structure — often  in  Urge  part 
completed  before  being  brought  to  the  site. 
This  requires,  in  its  construction,  great  skill 
in  joinery,  built,  as  it  usually  is,  of  light  and 


apace, — much  is  to  be  said  in  favour  of  the  spiral 
stair,  —  or  some  modification  of  a  tuniing  stair, 
— when  not  too  restricted  rn  its  dimensions.  This 
again  was  an  early  feature  retained  until  quite 
recent  times,  its  great  advantage  lying  in  the  fact 
that  comparatively  little  apace  was  required  hori- 
zontally ;  a  landing  in  the  run  of  tho  stair  would 
answer  the  purpose  of  the  elongated  passage  as 
now  usually  provided  to  connect  two  flights. 

On  the  whole,  then,  it  is  perhaps  a  question 
whether  the  modern  practice  of  providing  one 
central  stair  has  not  caused  the  abandonment 
of  a  valuable  feature.  An  additional  retired 
stair  might  often  give  a  certain  privacy  and  re- 
tirement to  a  set  of  rooms  which  they  would 


slender  parts,  secured  together  with  systems  of 
slight  concealed  bracing  and  blocking  and  with 
much  use  of  glue.  The  necessity  for  such 
highly  trained  labour  has  indeed  developed  a 
special  class  of  joiners,  and  a  wooden  stair 
of  some  elaboration  is  now  almost  invariably 
supplied  by  a  stair-builder,  who  makes  such 
construction  his  only  buBineas.  This  is  the 
more  necessary  in  tlie  cose  of  curved  and  wind- 
ing staire,  where  great  skill  is  requireil  in 
building  up  and  shaping  the  wreaths  and  other 
curved  portions,  and  in  so  securing  the  various 
members  together  to  make  the  stair,  as  a 
whole,  self-supporting,  at  least  between  its 
terminal  bearings.     In  the  greater  part  of  the 
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CiiiitiiK'iit  of  Europe  thu  old  traiiituins  obtain 
of  erecting  ttolid  sUiire  if  stone  at  the  siime 
time  with  the  emrouiiding  masonry,  wood  not 
being  very  generally  used  exwpt  in  those  loraii- 
ties  where  it  abounds  and  where  construction 
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Perhaps  the  moat  iinport^mt  point  in  consid- 
ering the  planning  of  a  stair  ie  the  piteli,  or, 
in  other  words,  the  relation  between  the  riser 
and  tread.  In  biiililings  of  an  unpretentious 
sort  the  pitch  is  often  restricted,  owing  tu  other 


Palaih  Dm  Justice,  Paris.  The  Cadr  is  Cvusiir 
ABOVR.  The  Ironwork  is  intk.\dkd  to  skpai 
dors;   thbrb  is  a  Gate  at  Evekv  ].andinu. 

in  that  material  jh  traditional.  Even  tlien  it 
is  commonly  treated  in  a  massive  and  substan- 
tial way,  with  larger  and  solid  parts  put  to- 
gether by  metliods  of  more  genuine  framing : 
wen  the  solid  step  is  not  altogether  unknown, 
cut  from  one  piece  after  the  manner  of  a  stone 
rte|)  so  as  to  form  liotli  trend  and  risei'. 


exigencies  in  the  floor  plan ;  but,  miiler  onli- 
nary   cireuinatancfs,  the   reiiuircments   of  the 

surrounding  features  should  yield  so  far  as  ti> 
allow  of  ample  horizontal  space  for  the  stair 
in  order  to  avoid  a  nti^p  ascent.  Several  mlcs 
are  pre8crilH?il  for  determining  the  relatii>n  i>f 
the    riser  and   trrail.     In  the    United  States 
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their  sum  is  generally  taken  as  between  17 
and  18  inches,  and  the  riser  made  as  little 
over  7^  inches  as  |>os8ible,  in  the  ordinary 
stairs  for  dwellings. 

Another  rule  gives  the  quotient  of  tread  and 
riser  as  between  70  and  75  inches.  In  Great 
Britain  this  quotient  is  commonly  prescribed  as 
66  inches,  ba^^ed  on  the  assumption  that  a  step 
5.}  inches  high  by  12  inches  wide  is  a  proper 
average  step.  Another  British  method  of  pro- 
portion is  based  on  the  same  assumed  standard, 
and  provides  that,  for  every  inch  of  tread  added 
to  or  subtracted  from  12  inches,  the  5^ 
inch  riser  should  be  decreased  or  increased 
by  i  inch,  or  vice  versa.  Thus  we  should 
have : 

For  a  13  inch  tread  a  5    inch  riser 

«      iQ        ic         «        y        (I         i( 

It  is  worthy  of  note  that,  from  the  above 
ndes,  the  total  length  of  step  assumed  as  cor- 
rect for  British  usage  is  noticeably  less  than 
the  standard  assumed  in  the  United  States. 
For  instance,  by  the  first  British  rule  cited 
alx)ve,  a  riser  of  7^  inches  would  require  a 
tread  of  66  -5-  7J  =  8|^  inches,  whereas  this 
would  rarely  be  less  than  10  inches  in  the 
United  States,  except  for  a  back  stair  or  the 
like.  A  rule  adopted  from  the  French  gives 
results  more  nearly  equivalent  to  the  American 
custom  —  tw^ice  the  riser,  added  to  the  width 
of  tread,  should  be  between  24  and  25  inches. 
The  German  nde  for  stairs  of  ordinary  pitch 
is  substantially  the  same,  but  is  not  considered 
altogether  practical  when  applied  to  a  riser  of 
less  than  14  cm.  or  more  than  19  cm.  (5 J  and 
7^  inches  respectively).  In  the  former  case, 
the  pro(hict  of  tread  and  riser  is  taken  as  47 
cm.  (18J^  inches);  in  the  latter  case,  the  width 
of  tread  is  obtained  by  dividing  the  coefficient 
500  by  the  given  riser.  This  coefficient  being 
prescribed  for  centimetres,  its  equivalent  for 
inches  would  be  77^.  These  formulae  are  as 
given  in  the  Darmstadt  Handbuch,  and  give 
results  substantially  equivalent  to  the  dimen- 
sions of  American  practice. 

The  foregoing  dimensions  for  treads  do  not, 
of  course,  include  the  nosing,  which  is  not  con- 
sidered in  determining  the  size  of  steps.  For 
ordinary  purposes  a  riser  of  7  to  7^  inches  with 
a  tread  of  10  inches  makes  a  very  comfortable 
ascent.  If,  however,  the  stair  is  long,  it  will 
be  desirable  to  make  the  riser  much  less  in 
proportion  to  the  tread,  thus  lessening  the 
pitch  of  the  stair.  It  is  also  well,  in  the  case 
of  a  long  stair,  to  introduce  one  or  more  land- 
ings. It  should  be  noted,  however,  that  for 
stairs  out  of  doors  a  much  longer  step  is  prac- 
tical, and  even  quite  desirable,  especially  as 
where  a  short  flight  is  introduced  in  the  course 
of  a  footpath  or  at  the  break  of  a  terrace.  In 
such  cases  the  longer  step,  especially  with  a 
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low  riser,  accommodates  itself  more  pleasantly 
to  the  impetus  and  longer  stride  naturally 
gained  by  a  person  walking  a  distance  out  of 
doors. 

The  pitch  of  the  stair  being  assumed,  it  Ls 
desirable  that  it  be  altered  as  little  as  possible 
during  the  ascent.  The  riser,  of  course,  once 
determined,  remains  unchanged:  the  tread 
also  should  be  as  nearly  constant  as  possible. 
That  is,  if  winders  become  necessary,  they 
should  be  introduced  as  Balanced  Steps  (see 
under  Step) ;  and  this  change  of  plan  shouhl 
be  as  gradual  as  possible,  as  described  under 
Winder.  It  is,  of  course,  a  modem  axiom  that 
winders  are  to  be  avoided  in  a  stair  of  anv 
pretension,  except  in  a  case  of  circular  stairs  of 
long  radius,  or  similar  stairs  laid  out  on  a  very 
extended  sweep,  as  is  typical  of  the  stone  stair- 
cases of  the  more  recent  French  chateaux.  It 
is  to  be  observed,  however,  that  the  pr^udiee, 
where  such  exists,  against  a  winding  stair  of  a 
smaller  and  less  spacious  sort,  is  of  quite  mod- 
em origin ;  as  the  circular  staircase  was  the 
common  form  in  mediaeval  and  later  architec- 
ture, as  has  been  pointed  out  above.  A  wind- 
ing stair  otfers  one  advantage  which,  although 
of  no  great  importance,  is,  perhaps,  worth  con- 
sideration :  by  the  triangidar  form  of  the  tread 
the  step  accommodates  itself  to  different  lengths 
of  stride,  according  to  the  distance  of  a  pedes- 
trian from  the  axis.  The  width  of  landings, 
where  these  occur  in  a  straight  stair,  is  almost 
equal  in  importance  to  the  width  of  tread,  anci 
should  be  designed  to  conform  to  an  average 
length  of  step ;  say,  the  width  of  the  tread 
plus  24  inches,  or  a  multiple  of  24.  (See 
Scala.) 

In  addition  to  the  following  terms,  various 
specific  names  are  applied  to  stairs  derived  from 
the  construction  of  certain  parts,  their  mean- 
ing being  self-evident  from  the  use  of  the 
attributive  term,  as  in  Oj)en  Riser  Stair,  Close<l 
String  Stair.  (See  Landing;  Newel;  Pace; 
Riser ;  Step ;  String.)  — D.  N.  B.  S. 

Back  Stair.  Any  stair  situated  at  the  rear, 
that  is,  at  the  back,  of  a  building,  as  for 
domestic  service  or  other  subordinate  purpose. 
Hence,  any  retired  and  unimportant  stair  for  a 
similar  use,  wherever  situated. 

Box  Stair.  One  made  with  two  closed 
strings,  so  that  it  has  a  boxlike  form  of  con- 
struction, and  may  be  more  or  less  completely 
finishes!  before  being  set  up  on  the  site. 

Close  String  Stair.  (See  Close  String, 
under  String.) 

Cocklestair.  From  Cochlea;  a  helical  or 
corkscrew  stair. 

Cut  String  Stair.  (See  Cut  String,  under 
String.) 

Dog-leg;  Dog-legged  Stair.  A  half-turn 
stair  consisting  of  two  parallel  flights,  their 
strings  and  hand  rails  being  in  the  same  verti- 
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cal  plane.     Tlie  haml  rail  of  the  lower  fliglit 
(-oniiiionly  b<itt«  against  tlie  under  side  of  tlie 
Htriiig  of  the  upper  flight,  there  being  no  well 
hole. 

Oeometrioal  Stair.  One  which  is  con- 
Ktructed  without  the  use  of  ueweb  at  the 
angles  or  turning  points.  The  interHectiiig 
strings  and  hand  mils  are,  therefore,  UBunlly 
joined  by  means  of  short  ciin'ed  portions  culled 
wreaths. 

Olwita'  Stair  (Si^ata  (lei  Gigaiili).  A 
perron  or  ont-of-iioor  stairway  in  the  court 
of  the  Doges'  Palace  at  Venice.  The  name  is 
derived  from  the  two  statues.  Mars  and  Nep- 
time,  which  stand  on  jtedestals  at  the  heail  of 
the  stair,  and  are  the  work  of  Jacojx)  Sanso- 
nno.     It  consists  of  thirty  steps,  and  a  plat. 


form  divides  these  into  two  flights.  It  was 
designed  by  Antonio  Rizia,  and  built  during 
the  last  few  yeare  of  the  fifteenth  century. 

HalfpaoB    auir.      (See    HaJfpaee,    under 
Pace.) 
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Half-turn  Stair.     (Sec  main  article  alx)ve.) 
Hollow  Nenel  Btair.     (See  Hollow  Newel, 
under  Newel.) 

HewAl  Stair;  Newall*a  Btair.  One  con- 
structed with  newels  at  the  angles  to  ici-eive 
the  en<ls  of  the  strings,  as  distinguished  from 
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a  geometrical  stair.  The  term  is  sometimes, 
with  no  apparent  reason,  limital  to  a  dog- 
legged  stair. 

Ooe-turn  Stair.     (See  main  article  above.) 

Opeo  Newelled  Stair.  A  uewelled  stair 
which  is  built  around  n  well ;  apiwrentlj,  a 
t«nn  adapted  to  distinguish  such  a  stair,  which 
is  "open  "  as  regards  the  existence  of  a  well, 
from  a  dog-leji^ed  stair,  which  has  no  well. 
Each  are  newelled. 

Open  Riser  Stair.  One  in  which  there  is  no 
riser  in  the  sense  of  a  solid  board,  metal  cast- 
ing, or  the  like,  but  the  whole  rise  between 
tread  and  tread  is  left  open.  When  this  ar- 
rangement is  followed  in  costly  staircasea  of 
elaborate  buildings,  it  is  usually  to  allow  light 
to  pass,  as  from  a  window. 

Open  String  Stair.  (See  Open  String, 
under  String.) 

Quarterpace  Stair.  (See  Quarterpace, 
under  Pace.) 

Quarter-turn  Stair.  (See  main  article  above.) 
(II  Kt 


Screw  Btalr,  A  (Circular  stair ;  eBpecially, 
line  in  which  the  steps  rtuliate  from  a  vertii/al 

Straight  Stair.  One  which  rises  in  'one 
direction  only,  without  turns, 

Tbree-quartei-tnni  Stair.  (See  main  urti- 
elealwve.) 
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cles  Enriili-'r,  I'l-rruu  ;  \V.  and  A.  Mowat,  Trrutise 
on  Sinirl'i/ilitiiiy.  i-u:  -  1).  X.  B.  H, 

STAIRCASE.  ^1.  Projwrly,  tlie  stniilure 
ruMtainiiig  u  stair;  a  stair  U^tlier  with  hs 
eiielosiiig  walls. 

B  1  [npro|ierly,  but  in  cumnnm  usage,  a 
stair  or  series  of  stairs ;   I'.e.,  the  complete  iiie- 


TtTater  Stair.     Stairs  or  step.i 
iiig  l)ettt'eeii  any  water  level,  as  of  a 
or  harbour,  ami  tlie  kiid,  I'nr  co 
enibiirkation  or  ilelmrkatioii. 

Winding  Staii.    Any  stair  eoiistn     < 
or  chiefly  with  winders.     (See  Screw 

O.  Schniiill  anil  F,.  Schniiill  in  Hi     h. 
III.,  Vol.   III.;  VU>llcI-le-I>iic,   DMi 
mi 
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Venice ;  b  tower  with  open  arc&des  connecting  visIiorB  seldom  reach.    The  ftrcaded  front  formed 

with  other  arcades,  which  connect  with  liie  rooms  part  of  the  ancient  Palazzo  Minelli,  in  the  Corte 

beyond  ;  the  whole  a  fif  teenlh-centur;   Venetian  del  Maltese,  Bouth  of  the  new  Piazza  Maiiln. 
bnQding,  fronting  on  an  out-of-the-way  court  which 


Stall:   D«t4il 


STAIR  TURRET  STALL 

li.  A  ilimiii'al  or  liomllike  protection  for  the  I  STALACTITB.  One  of  the  penilent  r.<Mf« 
top  of  a  Htair  which  is  carrieil  through  the  plat-  of  lime  carbonate  fuuiiil  attachdl  to  the  roofs 
form  or  flat  roof  of  a  towei;  or  the  like.      Siieh  |  of  eaves.  —  G.  P.  51. 

^_^  STALACTITB  WORK.     A  system 

of  corbelling  of  [leeiiliar  funii  or  the  iiiii- 
tatioti  of  siii'h  eorlwlling  in  wooil  and  plu-s- 
ter.  So  called  from  a  faiieieil  reHembtancu 
of  its  Ibrm  to  lliose  of  natural  stalactites. 
(See  Honeycomb  Work.)  (Ciit,  col.  60.'i.) 
STAIiAOBOTE:.  Une  of  the  depoaits 
of  lime  carbonate  on  the  floor  of  caves 
anil  whitli  maj  or  may  not  >ie  in  thi 
form  of  iipnght  pillars  ctrrenpondiog  t 
penilent  stalattitcii  —  C    P  M 

STAZiK      In  the  <  unnthinn  capital 

the  re|  renentation  ol  the  stem  of  a  plant 

fMjmetimes  fluted  fioni  whiih  the  \uliite- 

sprinjt      (See  Cauhcnhit ) 

„    „  ,    „  .  STALL         1     In    an    ecclesiol  gical 

STAI.LS:    8.  Maroarrt  a  Church.  LBiCRflTRitBHiRB;         „„„„„   „  c„„  i    „,.     „  i       i     .   .i      i      i 

,.  14.-iO  sense  ■\  fixed  seat,  enclose!  at  the  Uitk 

an<l  sides  Rous  of  such  stalls  for  the 
small  structiiree  rise  alwve  the  large  mass  of  a  I  use  of  the  clergy,  acolytes,  and  chonaters  ar^ 
building  and  are  frequently  great  additions  to  usually  arranged  on  the  north  and  south  sirle  <if 
its  beauty.  |  the  choir ;  they  are  separated  from  each  other 


Stalls,  Carvhd  Oak:    MontkiSal  (Vonnk),  Buhoitnuv;   Eaklv  Rrnaissancr;  c.  1520. 

STAKE  OUT  (v.).  To  designate  or  mark  I  by  high  projecting  arms,  and  have  their  seats- 
with  stakes  the  plan  and  position  of  a  future  hingc<l  so  aa  to  fold  against  the  back  when  the 
building  upon  its  iiite.  |  cHrupant  w-ishes  to  stand  in  the  stall.     On  the 


STALL  BOARD 
under  side  of  e!u:h  sent  there  ia  a  bracket  npun 
which  the  occupant  can  reel  when  stand iug  (see 
Miserere).  In  tl)e  larger  churches  the  etalh  are 
(ifteii  surmounted  by  canopies ;  and  in  the  mon- 
;i8tic  and  some  other  churches  the  choir  stalls 
return  at  the  west  end  of  each  row. 

B.  In  a  stable,  one  of  the  divisions,  averag- 
ing 4  to  5  feet  wide  and  9  feet  deep,  separateii 
by  partitions,  open  in  the  rear,  and  provided 
with  appliances  for  feeding  and  drainage,  for 
the  acciimmi Miction  of  liorseii  and  cattle.  (For 
the  larger  stall,  calteil  loose  stall,  or  loose  box, 
see  Box,  C.) 

C.  In  a  theatre,  originally,  a  seat  se]>arated 
from  others  liy  anus  or  rails ;  now,  usually,  oiie 
of  the  seats  in  the  front  division  of  the  iiarquet 
(sometimes  calleit  orchestra  stalls) ;  hut  the 
application  of  the  term  is  variable,  (Cuts,  cols. 
607.  608,  609,  610,  611,  612,  614.) 

Looae  Stall.  Same  as  Loose  Box.  (See 
Box,  C.) 

STAIiL  BOARD.  One  of  a  series  of  boards 
or  shelves  ii))on  which  soil  is  pitched  successively 
in  excavating.     (See  Bench,  C.) 

STALL  POBT.  The  post  at  the  foot  of  the 
partition  between  stalls  in  a  stable,  uswl  to  bold 
and  protect  the  ends  of  the  partition  boarding. 

BTAHBA.  A  |)illar  standing  alone  and 
serving  as  a  memorial  or  a  votive  otfering. 
There  are  many  of  these  in  India,  and  it  is 
found  that  they  have  been  erected  at  all  epochs 
from  the  third  or  fourth  century  b.c.  down  to 
the  commencement  of  the  European  iiinquest 
and  settlement  of  the  peninsula.  Some  of  these 
are  elaborately  built  up  of  many  courses  of  stone 
and  arranged  with  a  spreading  capital  to  sup- 
port some  larger  culminating  structure,  as  & 
table  or  roofed  recess  for  holding  a  tamp.  The 
Lantern  of  the  Dead  should  be  compared  with 
these.  (See  Lat ;  Minar.)  Spelleil  also  sthamba. 

STANCHION.  An  Upright  prop  or  su|>- 
port ;  a  Puncheon  ;  a  Mullion. 

STAND.  A  stnicture,  usually  temporary, 
or  at  least  slight  iind  unartbitectural,  as  (1)  a 
linoth  for  a  shopkee[>er;  (2)  a  platform  for 
■'lieakers  ;  (.'})  an  arrangement  of  seats  for  an 
out-of-door  exhibition  of  some  kind,  as  a  race 
or  a  ball  game.     (Sec  Grand  Stand.) 

8TANDPIPB  A  pipe,  usually  vertical,  in- 
tendeil  to  facilitate  the  supply  of  water  to 
elevated  pc)ints.  Thus,  at  certain  points  along 
an  aigneiluct,  a  standpipe  may  be  used  into 
which  water  is  forced  by  mechanical  means, 
thus  providing  a  pressure  sutticient  to  raise  the 
water  supply  higher  that)  the  normal  level.  In 
architectural  prai-tice,  chieHy,a  pipe  intended  to 
facilitate  the  extiiLCtion  of  fires.  It  is  sometimes 
on  the  exterior  of  a  building,  and  sometimes 
within,  with  branches  in  the  different  stories; 
but  always  with  a  mouth  near  the  street  and 
outside,  and  a  coupling  to  which  the  hose  of  the 
fire  engine  can  be  attachcil.  —  W.  P.  G. 


STATION 

STANZA  (plural  Stanze).  In  Italian,  a 
room  or  chauLber ;  as  the  stauze  of  Raphael  in 
the  Vatican  palace. 

STAR  ANCHOR.     (See  under  Anchor.) 

STARLING.  .1.  A  breakwater  formed  of 
piles  driven  closely  side  by  side  as  a  protection 
I  hydraulic  constructions. 

B.  One  of  the  piles  so  useil.  (Also  written 
sterling.) 


8TAROFF,  IWAN  lOOROWICH  ;  archi- 
tect. 

A  Russian  architect  who  built  about  1790 
the  Alexander  Newski  church  in  Saint  Fctci's- 
burg,  also  called  the  Pantheon.  He  built, 
according  to  the  designs  of  Ouadagtii,  the 
church  of  S.  Sophia  in  Saint  Petersburg. 

Seubert,  KunfUFr-lrxieon. 

STATE  HOUSE.  In  the  United  States,  a 
building  appropriated  to  the  government  and 
legislation  of  one  of  the  states.     (See  Capitol.) 

STATICS.  Force  acting  by  balancing  other 
forces.  —  W.  R.  H. 

STATION.     (Sec  Railway  Building.) 


STATION  HOUSE 

STATION  HOUSE.  A.  The  headquar- 
ters or  office  of  the  police  force  of  a  district. 
(See  Police  Station.) 

B.  Ill  the  life-saving  service,  a  house  on  the 
seacoas't,  furnished  with  boats  and  other  appli- 
ances for  the  service. 

STATUARY.  That  form  of  sculpture 
which  deals  with  figures  in  the  round  as  distin- 
guished from  figures  in  relief,  especially  with 
figures  of  the  human  Ixnly  complete,  either 
singly  or  in  groups.  Such  figures  are  used  in 
architecture  in  two  general  ways.  ( 1 )  In  im- 
mediate connection  with  the  building,  as  in 
cathedral  porches  of  the  thirteenth  century, 
and  commonly  in  niches  and  under  canopies 
(see  Vol.  I.,  pi.  VII.).  (2)  Set  upon  a  build- 
ing, but  without  apparent  connection  with  its 
architectural  design.  Thus,  in  the  pediment 
of  a  Greek  temple  the  statues  v^ere  designed 
for  their  place  as  so  far  above  the  eye  and 
likely  to  be  seen  from  so  great  a  horizontal 
distance;  but  the  tympanum  of  the  pediment 
IS  used  merely  as  a  convenient  background  and 
the  geison  as  a  convenient  shelf  to  support 
them.  A  similar  arrangement  seems  to  have 
existed  in  Roman  theatres  and  amphitheatres, 
where  the  great  open  arches  of  the  stmcture 
which  supported  the  rising  tiers  of  seats  were 
often  occupied  by  statues  and  groups  well  seen 
against  the  comparatively  dark  interior.  In 
memorial  arches,  statues  are  set  upon  ressauts 
of  the  main  order,  and  thus  relieved  against  the 
attic.  In  the  Renaissance  and  post-Renaissance 
styles  statues  appear  against  the  sky  ranged 
upon  the  pedestals  of  the  parapet,  as  in  the 
library  of  S.  Mark  in  Venice,  and  the  great 
colonnade  by  Bernini  in  the  Piazza  S.  Pietro  at 
Rome.  Tliis  last-named  arrangement  involves 
the  difficulty  that  the  light  of  the  sky  eats  into 
the  outline  of  the  statue,  which  can  hardly  be 
seen  aright  unless  illuminated  by  the  sun  from 
behind  the  spectator,  or  unless  seen  against  a 
very  sombre  background  of  clouds.  It  is  partly 
to  avoid  this  that  there  has  been  a  partial  re- 
turn, as  in  highly  decorated  buildings  in  the 
United  States,  to  the  front  of  the  attic  as  a 
place  for  statues ;  and  other  buildings  have 
porticoes  of  slight  projection  chiefly  to  afford 
the  same  opportunity. 

STATZ,  VINCENZ;  architect;  b.  1819  (in 
Cologne). 

About  1841  he  was  associated  with  Zwirner 
on  the  works  of  the  cathednd  at  Cologne.  He 
l)ecame  diocesan  architect  in  1863,  and  in 
twenty  years  built  about  sixty  churches  in  the 
Gothic  style,  most  of  them  in  the  archbishopric 
of  Cologne.  He  published  Gothische  Einzel- 
//f'^Ven  (eijjht  parts,  folio,  1874),  and  with  Unge- 
witter,  Gothisches  Musterhuch  (Leipzig,  1856). 

Seubert,  KiinHler-lexicon, 

STAY.     Anything  that  stiffens  or  helps  to 
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maintain  a  frame  or  other  structure,  as  a  pitH*e 
of  timber  or  iron  acting  as  a  strut  or  brace ;  or 
a  tie  of  any  material. 

STEAM  HEATma.  (See  Ventilation; 
Warming.) 

8TEE.  In  local  British  usage,  a  ladder  or 
steep  stair  of  simple  form. 

STEEL.  A  com)X)und  of  iron  with  from 
.01  to  1.5  per  cent  of  carbon.  It  also  contains 
minute  quantities  of  silicon,  sulphur,  phos- 
phorus, etc.  The  processes  of  making  steel 
may  be  classed  under  two  heads, — by  adding 
carbon  to  wrought  iron,  and  by  abstracting 
carbon  from  cast  iron.  The  former  is  used  for 
making  steel  for  cutting  tools  and  other  fine 
purposes.  The  latter  class  of  processes  is 
adapted  to  making  large  masses  of  steel  rapidly 
and  cheaply. 

Blister  steel  is  made  by  packing  bars  of 
wrought  iron  in  layers,  each  surrounded  by  char- 
coal, hermetically  sealeil,  and  subjecting  them 
to  intense  heat  for  two  or  three  days.  The 
bars  absorb  carbon  and  are  converted  into  highly 
crystalline  steel. 

^Shear  steel  is  made  by  breaking  the  bars  of 
blister  steel  into  lengths,  hammering  or  rolling 
them  at  a  welding  heat.  If  the  process  is  re- 
peated the  metal  becomes  "  double  shear  "  steel. 

Cntcible  cast  steel  is  produced  by  melting 
bars  of  blister  steel  in  a  cnicible  with  a  small 
quantity  of  oxide  of  manganese  and  of  ferro- 
manganese.  The  carbon  is  sometimes  varied 
by  mixing  wrought  iron  with  the  blister  steel. 

Bessemer  steel  is  made  by  pouring  molten 
iron  into  a  bottle-shapeil  vessel  lined  with  re- 
fractory material,  and  blowing  air  through  the 
iron  until  the  carbon  and  silicon  are  burned  out. 
The  combustion  of  the  carbon  and  silicon  pro- 
duces sufficient  heat  to  keep  the  mass  thoroughly 
melted.  If  the  lining  of  the  vessel  is  silicious 
or  acid,  all  the  phosphonis  and  sulphur  remain 
in  the  steel.  By  the  Thomas  Gilchrist  method 
a  basic  lining  is  used,  and  the  steel  is  made  free 
from  phosphonis. 

O^^en  ftearth  or  Siemens-Mmihi  steel. 
After  the  invention  of  the  Siemens  gas  furnace, 
it  was  utilized  by  Maitin  to  melt  steel  in  bulk 
upon  a  sand  bottom.  It  was  found  that  the 
sulphur  and  phosphorus  remained  in  the  steel. 
A  basic  bottom  of  dolomite  or  magnesite  was 
substituted  for  the  acid  (silicious)  sand  bottom, 
and  phosphorus  was  eliminated  better  than  by 
the  basic  Bessemer,  and  a  better  steel  was  made. 

W.  R.  HUTTON. 

STEEL  CAGE.  The  frame  of  the  modem 
building  of  *' steel  skeleton"  construction,  as 
described  under  Iron  Construction,  Vol.  II., 
col.  515. 

STEEL  CONSTRUCTION.  (See  Iron  Con- 
struction.) 

STEENING.  The  brick  or  stone  lining, 
often  laid  dry,  of  a  well,  cistern,  or  cesspool. 

<tifi 


STENCIL 
culptured   with  superb   bas-retiefs,  like  those 
bund   in   the  graveyard   at  the   Dipylon   at 
Ithens,  and  now  in  the  Central  Museum  there. 
Also  written  stela.) —  R.  S, 


a  Cathkdkal,  Vienna, 


8TBNCH  TRAP.  In  plumbing,  auy  fonn 
>f  tnp  which,  by  means  of  a  water  seal,  is  in- 
ended  to  prevent  the  passage  of  Doxious  gases 
rom  the  sewers  into  a  house. 

BTilNCni;   BTllHCn>  PIiA^B.      A    thin 

>Ute  of  metal,  or  sheet  of  paper,  perforated 

618 


STEP 

with  any  desired  pattern  or  device,  so  that, 
when  held  against  the  wall  and  scumbled  with 
a  brush  of  colour,  the  pattern  is  transferred 
through  the  perforations  to  the  surface  to  be 
decorated. 

STEP.  A  vertical  break  formed  by  a  sudden 
change  of  level  between  two  more  or  less  hori- 
zontal surfaces.  Especially,  in  architecture, 
such  a  break  when  only  a  few  inches  in  height, 
and  disposed  (singly  or  in  series)  for  the  con- 
venient ascending  or  descending  of  persons 
passing  from  one  level  to  another.  Hence,  a 
small  structure  or  block  of  material  with  a  flat 
upper  surface,  —  a  platform  of  very  limited 
extent,  —  placed  at  such  a  change  of  level.  In 
the  broad  general  sense,  the  change  in  level 
produced  by  the  retaining  wall  of  a  terrace 
may  be  spoken  of  as  a  step,  especially  when  it 
is  one  of  a  series  of  such  breaks  by  which  an 
inconvenient  slope  of  ground  may  be  modified. 
The  term  may  be  used  in  connection  with  any 
structure  formed  into  a  series  of  breaks  (see 
Crow  Step,  Stepped  Gable),  or  a  masonry  found- 
ation wall  which  is  enlarged  toward  its  base  by 
successively  projecting  courses.  In  the  more 
especial  sense,  a  rough,  approximately  flat,  stone 
forming  the  sill  of  a  doorway  which  is  somewhat 
above  the  level  of  the  ground  ac^oining  would 
properly  be  called  a  step;  as  also  one  of  a 
number  of  horizontal  boards  supported  in  a  ver- 
tical or  inclined  series. 

A  series  of  steps  designed  for  the  accommo- 
dation of  persons  passing  from  one  level  to 
another  is  called  a  Flight  or  a  Stair.  (See  the 
terms.)  The  flat  upper  surface  of  such  a  step 
is  the  tread ;  the  vertical  surface,  the  riser; 
these  terms  designating  also  the  pieces  of 
material  which  form  those  respective  surfaces 
where  the  step  does  not  consist  of  a  solid  block. 
A  step  included  between  two  parallel  risers, 
which  are  also  perpendicular  to  the  general 
direction  of  a  flight,  is  a  Flier ;  where  a  flight 
makes  a  turn,  risers  must  necessarily  approach 
each  other  at  one  side  and  diverge  at  their 
opposite  ends,  and  each  step,  therefore,  receives 
a  somewhat  triangular  shape  and  is  then  known 
as  a  Winder.  (See  Balanced  Step  below ;  also 
Flier;  Stair;  Winder.)— D.  N.  B.  S. 

Balanced  Step.  A  winder  included  between 
two  risers  which  are  not  normal  to  the  curve. 
Thus,  in  a  stair  of  ordinary  construction,  a 
quarter-turn  is  brought  about  by  three  or  four 
winders  with  risers  radiating  from  a  common 
centre;  but  in  a  stair  of  superior  plan  the 
change  of  ninety  degrees  is  accomplished  more 
gradually  by  a  series  of  balanced  steps  formed 
by  slightly  decreasing  the  regular  width  at  the 
inside  of  the  curve  and  a  corresponding  inci-ease 
on  the  outside,  and  this  disposition  begins  before 
reaching  the  actual  turn,  and  is  continued  be- 
yond the  curve. 

Bullnose   Step.     A  step  —  usually  at  the 
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foot  of  a  flight — of  which  one  or  each  end  is 
shaped  to  a  semi-circle  projecting  beyond  the 
string,  and,  perhaps,  surrounding  the  newel. 
Sometimes,  a  step  having  one  or  each  end 
shaped  to  a  quarter  round,'  the  curve  termi- 
nating against  the  newel  or  the  riser  above. 
(Compare  Curtail  Step.) 

Commode  Step.  One  of  a  combination  of 
two  or  more  steps  at  the  foot  of  a  flight,  which 
have  curved  ends  projecting  beyond  the  string 
and  surrounding  the  newel,  which  apparently 
stands  on  the  upper  or  uppermost  step  of  the 
group. 

Curtail  Step.  A  step,  usually  at  the  foot  of 
a  flight,  of  which  one  or  each  end  is  given  a 
scroll  or  spiral  shape,  this  portion  projecting 
beyond  the  string.  This  projecting  scroU  com- 
monly supports  a  newel  composed  of  a  curved 
row  of  bidusters  following  the  outline  of  the 
step  and  continuing  the  line  of  balusters  above. 
(Compare  Bullnose  Step.) 

Dancing  Step.     Same  as  Balanced  Step. 

Hanging  Step.  One  of  a  flight  of  stone 
steps  which  is  built  into  a  wall  at  one  end  and 
has  no  other  support  except  what  it  may  derive 
by  slightly  overlapping  the  stone  step  next 
below. 

Scroll  Step.     Same  as  Curtail  Step. 

Spandrel  Step.  A  solid  step — as  one 
worked  from  one  piece  of  stone  —  having  more 
or  less  the  section  of  a  right-angled  triangle,  the 
hypothenuse  forming  part  of  the  sloping  soffit 
of  the  flight.     (Compare  Square  Step.) 

Square  Step.  A  solid  step  —  as  one  worked 
from  a  single  piece  of  stone — of  which  the 
section  is  more  or  less  rectangular,  so  that  the 
soffit  of  the  flight  is  formed  into  steps  similar 
to  the  upper  surface.    (Compare  Spandrel  Step.) 

—  D.  N.  B.  S. 

STXQP  LOG.  A  kind  of  ladder  made  by 
cutting  notches  into  the  side  of  a  log.  The 
first  ladder  of  the  American  Indians. 

—  F.  S.  D. 

STEREOBATE.  The  top  of  a  foundation 
or  substructure,  forming  a  solid  platform  upon 
which  the  columns  of  a  classical  building  are 
set.  That  part  of  it  which  comes  immediately 
beneath  the  columns  is  distinguished  as  the 
Stylobate. 

STEREOCHROM7.  Painting  by  means  of, 
or  secured  by,  water  glass  (which  see  under 
Glass). 

STERBOTOM7.  In  architecture,  the  sci- 
ence and  art  of  stonecutting.  Scientifically, 
that  branch  of  Descriptive  Greometry  which  has 
to  do  with  the  graphical  representation  of  the 
forms  and  dimensions  of  stones  which  are  to  be 
prepared  for  building  purposes. 

STERUNG.     Same  as  Starling. 

STEVENS,  ALFRED;  sculptor,  architect, 
painter,  and  decorator;  b.  1818;  d.  May  1, 
1875. 
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STBW 
He  spent  nine  years  in  Italy  Btiidjring  the 
entire  field  of  art,  painting,  Bculpture,  architec- 
ture, and  decorative  design.  In  1841-1612  he 
was  associated  with  Thurwaldsen  in  Kome.  In 
1850  he  became  chief  designer  to  the  firm  of 
Hoole  and  Company,  metai  workers,  at  Shef- 
fiel<l,  Etighind.     A  very  lai^  part  of  his  finest 
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8.   FOBCA,  TORCBLLO. 


work  waa  done  in  the  decoration  of  silverware, 
bronzes,  cutteiy,  stoves,  and  other  objects  of 
utility.  In  1656  he  entered  the  competition 
for  the  proposed  monument  to  the  Diike  of 
Wellington  in  S.  Paul's  cathedral.  He  re- 
ceived the  commission  for  this  work  in  1658, 
and  was  occupied  with  it  during  the  remainder 
of  his  life.  This  monument  was  placed  iu  the 
cathedral  in  1892.  The  original  model  is  in 
the  South  Kensington  Museum,  and  is  impor- 
tant because  of  changes  made  in  the  finished 
work.  Among  the  beat  of  his  decorative  works 
are  those  of  Dorchester  House,  London,  includ- 
ing the  splendid  chimney  piece  of  the 
dining-room,  with  its  famous  crouching 
caryatides. 

StannuB,  Al/rtd  Sleveru  and  kia  Work ; 
Armatrong,  At/red  Slevent,  a  Biographital 
Stvdy. 

STJJW.  A  lieat^  room,  as  in  a 
Turkish  bath  ;  a  hothouse ;  a  stove, 

STIACCIATO.  In  Italian  decora- 
tive art,  very  flat ;  said  of  relief  sculp- 
ture. 

STICK  (v.).     To  run,  strike,  or  shape 
with  a  moulding  plane ;  by  extension,  to 
shape,  as  longitudinal  mouldings,  splays,      q^^ili 
and   the   like,    by   the   moulding   mill. 
(See  Plant,  v.) 

Any  plane  surface  forming 


STILTED 
Dlmlnlahvd  Stila;  DlmlnlahlDg  Stil«.  In 
a  glazed  door,  a  stile  whose  upper  part  above 
the  middle  rail  is  narrower  than  the  lower  part, 
in  order  to  admit  of  a  sash  wider  than  the  pan- 
elling below. 

FalUng  StUe.  Same  as  Shutting  StUe,  below. 
Gumstook  BtUe.  A  diminished  stile  in 
which  the  reduction  in  width  is  made  by 
a  long  slope,  usually  of  the  whole  width 
of  the  lock  rail. 

Hangiiig  StUe.  A.  In  the  framing 
of  a  door,  a  hinged  casement  window,  or 
the  like,  that  stile  to  which  the  hinges 
are  secured,  and  by  which,  therefore,  the 
door,  etc.,  is  hung  to  the  jamb  or  dooi^ 
poet.     B.  Same  as  Pulley  Stile. 

Hlng*  StUe.  (See  Hanging  Stile, 
above.) 

Heettng  BtUe.  (See  Meeting  R^l.) 
Pnller  Btlle.  That  aur&ce  of  the  box 
frame  of  a  window,  against  which  the 
sashes  sliile  up  and  down  ;  it  receives  its 
name  from  the  sash  pulleys  which  are 
set  into  it  near  the  top,  and  through 
which  the  sash  cords  or  chains  are 
passed. 

Stile.  In  a  hinged  door,  the  stile 
opposite  the  hanging  stile,  being  that  one  which 
strikes  the  rebate  of  the  jamb  when  the  door  is 
shut. 

S^QiL  ROOM.  Originally,  a  room  in  which 
distilling  can  be  carried  on,  &a  in  a  countiy 
house ;  hence,  iu  a  large  establishment,  an  ap- 
pendage to  the  kitchen,  usually  for  making  tea, 
coffee,  and  chocolate  and  preparing  the  more 
delicate  dishes. 

STILTED.  Raised  higher  than  is  normal, 
or  usual,  or  seeming  to  be  so  raised,  a  term 
almost  wholly  limited  to  the  arch,  which    is 


der.  Specifically,  in  carpenter  work  and  in 
joineiy,  one  of  the  plane  members  of  a  piece 
of  framing,  into  which  the  secondary  members 
or  rails  are  fitted  by  mortise  and  tenon,  as  in 
panelling.  In  frametl  doors,  and  the  like,  it  b 
neariy  always  a  vertical  member. 
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bor-     said  to  be  stilteil  when  the  curve  does  not 


spring  at  or  close  to  the  top  of  the  capital  or 
of  the  moulded  or  otherwise  strongly  marked 
impost.  The  term  is  extremely  vague,  as  many 
arches  have  no  nrcfaitectu  rally  marked  impost, 
and  as  it  is  considered  an  error  to  start  the 
curve  immediately  upon  such  an  impost  in  any 
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Granites  from  Elba  and  Sardinia  have  also 
found  a  limited  use  in  Italian  cities.  Th^  eight 
columns  supporting  the  dome  of  the  baptistery 
of  Pisa  are  stated  by  Hull  to  be  of  pink 
granite  from  Elba. 

Granitic  rocks  from  the  vicinity  of  Fing- 
spong,  Sweden,  in  the  form  of  monuments  and 
turned  columns,  find  their  way  to  the  American 
and  other  markets  in  considerable  quantities. 
The  most  striking  and  desirable  of  these  is  a 
red  granite  with  peculiar  amethystine  opal- 
escent quartz. 

Igneous  rocks  of  the  nature  of  diorite,  dia- 
base gabbro,  and  basalt  have  been  but  little 
utilized  for  constructive  purposes,  owing  in  part 
to  their  sombre  colours  and  in  part  to  poor 
working  qualities.  In  the  United  States  very 
dark  diabasic  rocks  are  used  to  some  extent  for 
monumental  work.  The  coarse  gabbro  of  Kees- 
ville,  New  York,  a  dark  gray  rock  with  irides- 
cent feldspars,  has  been  utilized  for  monumental 
work,  and  to  some  extent  for  polished  interior 
work,  with  good  effect.  A  coarser  variety,  with 
larger,  purplish  iridescences,  is  exported  from 
quarries  near  Fingspong,  Sweden.  A  stone 
similar  to  this,  from  near  Kiev,  has  been  used 
with  fine  effect  in  panelling  the  lower  interior 
walls  of  the  church  of  the  Saviour  in  Moscow. 
Other  igneous  rocks,  of  lighter,  somewhat  in- 
ferior colours,  are  used  for  general  building, 
though  most  of  the  material  of  this  nature  is 
utilized  for  Belgian  blocks  in  street  pavements. 
A  mica  diorite  (kersantite)  from  the  Brest 
roads  has  been  quarried  and  utilized  for  build- 
ing for  many  years,  and  many  of  the  Gothic 
churches  in  Brittany  have  been  constructed 
from  it. 

There  are  yet  other  types  of  eruptive  rocks 
which  need  mention  in  this  connection,  though 
they  are  but  little  used.  Under  the  name  of 
Porphyry  is  included  a  class  of  rocks  varying 
widely  in  chemical  composition,  but  having  in 
common  what  is  known  technicaUy  as  a  por- 
phyritic  structure,  that  is,  they  show  crystals 
of  quartz  or  feldspar,  porphyritirally  developed 
in  a  fine-grain  ground  mass.  When,  as  is  fre- 
quently the  case,  the  porphyritic  crystals  are 
of  a  different  colour  from  the  ground  mass,  the 
effect  is  striking  and  often  very  pleasing.  The 
so-called  Marmor  Lacedcemonium  viride^  or 
green  antique  porphyry,  is  a  porphyritic  dia- 
base from  Laconia,  in  southern  Greece,  while 
the  red  antique  porphyry,  or  rosso  antico  of  the 
modem  Italians,  is  a  porphyritic  diorite  occur- 
ring in  the  Dokhan  mountains.  Rocks  of 
similar  grain,  but  varying  colours,  occur  in  many 
parts  of  the  world,  but  are  little  used,  owing  to 
their  great  hardness.  Nevertheless,  they  ac- 
quire often  a  fine  polish,  and  their  colours  are 
such  as  to  make  them  eminently  desirable  for 
turned  columns  and  works  of  art.  Materials 
of  a  high  grade  of  this  nature  occur  in  various 
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parts  of  America,  and  the  red  varieties  found 
near  Hingham,  Massachusetts,  and  in  the 
Franconia  Mountains  of  New  Hampshire,  are 
well  worthy  of  consideration.  In  spite  of  the 
refrtictory  nature  of  the  material,  rocks  of  this 
type  were  used  by  the  ancient  Egyptians, 
Greeks,  and  Romans  much  more  extensively 
than  to-day,  and  modem  museums  contain 
abundant  illustrations  of  the  patience  and  skill 
of  the  people  in  fashioning  from  it  statues  and 
other  works  of  art. 

In  the  western  portion  of  the  United  States, 
and  in  other  volcanic  regions,  a  considerable 
variety  of  the  younger  emptive  rocks,  called 
Lavas,  are  locally  utilized,  but  mainly  for  pur- 
poses of  rough  construction. 

Mention  should  also  be  made  of  certun 
altered  forms  of  igneous  rocks,  like  the  impure 
Serpentines  of  southern  Pennsylvania  and 
northern  Maryland.  These  are  of  a  dull 
greenish  colour,  soft,  and  somewhat  porous,  but 
fairly  durable.  These  have  been  used  exten- 
sively in  New  York,  Philadelphia,  and  Balti- 
more, mainly  in  coursed  rabble  work. 

Tlie  Sandstones  and  QuartzUes,  Under 
this  head  are  grouped  a  widely  vaiying  series 
of  rocks,  having  only  in  common  the  one  prop- 
erty of  being  composed  of  more  or  less  con- 
solidated sands.  They  are  made  up  of  the 
silicious  fragments  derived  from  the  disintegra- 
tion of  older  cr}'stalline  rocks  which  have  been 
rearranged  through  the  mechanical  action  of 
water.  The  material  by  which  the  individual 
particles  of  a  sandstone  are  bound  together  is, 
as  a  rale,  of  a  calcareous,  ferraginous,  or  sili- 
cious nature,  though  sometimes  argillaceous. 
The  substance,  whichever  it  may  be,  has  been 
deposited  between  the  granules  by  percolating 
water,  or  during  the  process  of  original  sedi- 
mentation, and  forms  a  natural  cement. 

Upon  the  character  of  this  cement  is  de- 
pendent quite  largely  the  colour  of  the  stone, 
and  its  working  and  lasting  qualities,  as  will 
be  noted  later.  Stones  containing  any  con- 
siderable amount  of  ferraginous  cement  are 
nearly  always  of  a  yellow,  brown,  or  red  colour. 
Several  varieties  of  sandstones  are  popularly 
recognized,  the  distinctions  being  founded  upon 
colour  or  working  qualities.  Thus  the  name 
**  brownstone "  is  applied  to  a  sandstone  con- 
taining so  large  a  proportion  of  ferraginous 
cement  as  to  be  of  a  brown  or  red  colour,  like 
those  of  Connecticut  and  New  Jersey.  The 
term  "  freestone  "  is  applied  to  any  sand  or  lime- 
stone of  sufilcient  uniforaiity  of  texture  to  work 
freely  in  any  direction.  The  terms  "  calcareous," 
"ferruginous,"  "silicious,"  and  "argillaceous" 
are  often  applied  to  sandstones  in  which  these 
constituents  play  the  role  of  cementing  materials. 
Many  sandstones  contain  scarcely  an  appre- 
ciable amount  of  cement,  but  owe  their  con- 
sistency wholly  to  the  pressure  to  which  they 
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have  been  subjected.  Silicious  saDdstones  which 
have  undergone  roetamorphisin,  like  those  of 
Potsdam,  New  York,  and  Sioux  Falls,  South 
Dakota,  are  known  as  quartzites.  From  a  geo- 
logical standpoint  the  sandstones  are  known 
as  Triassic,  Carboniferous,  or  Silurian,  etc., 
according  to  the  period  during  which  they  were 
formed.  According  to  the  size  and  shape  of 
their  constituent  particles  they  are  known  as 
sandstones  proper,  or  if  the  grains  are  large 
and  rounded  like  a  consolidated  gravel,  as  con- 
glomerate. When  these  large  granules  are  an- 
gular, instead  of  rounded,  the  stone  is  known 
as  breccia. 

Sandstones  and  limestones  are  to  be  found  in  any 
and  all  of  the  states  of  the  American  Union,  but 
naturally  in  not  all  are  they  of  such  quality  and 
colour  as  to  make  them  desirable  for  constructive 
purposes.  Throughout  the  triassic  areas  of  the 
Eastern  states  are  found  important  beds  of 
brown  red  sandstone,  or  so-called  "  brownstone," 
which  has  been  used  from  a  very  early  period 
in  American  history  for  general  constructive 
purposes,  as  is  well  exemplified  in  the  monot- 
onous rows  of  brownstone  fronts  in  New  York 
City. 

Connecticut,  Massachusetts,  New  Jersey, 
Pennsylvania,  and  Maryland  have  been  thus 
far  the  chief  producers  of  this  class  of  material, 
though  somewhat  similar  stones  are  now  brought 
from  near  Flagstaff,  Arizona,  Verte  Island  in 
Lake  Superior,  and  from  near  L'Anse  in  Michi- 
gan. Fine  blue-gray  and  buff  sandstones  of  the 
carboniferous  age  occur  throughout  many  regions 
in  the  Mississippi  Valley,  as  near  Berea  and 
Amherst,  Ohio,  and  have  furnished  and  still 
may  furnish  an  almost  unlimited  quantity  of 
these  materials  for  general  purposes  of  construc- 
tion. Thin-bedded  blue-gray  Devonian  sand- 
stones from  New  York  and  Pennsylvania,  known 
commercially  as  jEiudson  or  North  River  Blue- 
stones,  Wyoming  Valley  stone,  or  simply  Blue- 
stone  (which  see),  are  largely  utilized  for  flagging, 
and  the  better  varieties  for  steps,  sills,  and  lintels. 

Owing  to  their  abundance,  variety,  and  rela- 
tive cheapness  in  the  United  States,  sandstones 
of  any  kind  are  brought  from  abroad  to  a  very 
limited  extent.  The  so-called  Dorchester  stone, 
from  Shepody  Mountain,  New  Brunswick,  finds 
a  limited  application  in  the  Eastern  cities.  It 
is  of  an  olive-gray  colour  and  fine  texture. 
Scotch  sandstone  of  gray  and  red-brown  colours 
from  near  Craigleith,  Scotland,  used  in  many  'of 
the  public  and  private  buildings  of  Edinburgh, 
and  to  a  less  extent  in  London,  was  formerly 
imported  into  New  York. 

In  England  carboniferous  sandstones  of  a 
light  brown  colour,  from  near  Yorkshire,  have, 
in  connection  with  Jurassic  stones  of  a  similar 
colour,  been  utilized  in  the  construction  of 
Whitby  Abbey,  the  new  library  building  at 
Cambridge,  and  many  other  buildings  of  less 
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importance.  Triassic  (Lower  Keuper)  sand- 
stones of  gray  to  red-brown  colour  have  like- 
wise, according  to  Hull,  been  largely  employed 
in  the  construction  of  churches  and  private 
dwellings  in  the  midland  counties. 

In  France  the  most  important  quarries  of 
sandstone  are  presumably  those  of  Villerz,  which 
have  furnished  the  stone  used  almost  exclusively 
in  Carcassonne.  The  castle  of  Heidelberg,  Ger- 
many, is  of  a  reddish  sandstone  corresponding 
to  the  triassic;  the  cathedral  of  Cologne,  of 
bunter  sandstone  from  the  Black  Forest. 

In  this  connection  mention  should  be  made 
of  a  series  of  elastic  rocks  composed  of  the  re- 
consolidated  fragmental  matter  ejected  from 
volcanoes,  and  technically  known  as  tuffs. 
These  as  a  rule  are  soft,  light,  and  porous,  and, 
though  enduring  in  Mexico  or  Italy,  are  totally 
unfit  for  exposure  in  cold  and  wet  climates. 

Soft,  light  gray  volcanic  tuffs,  known  as  pepe- 
rino,  or  pipemo,  were  anciently  used  in  Rome, 
and  those  from  the  near  vicinity  are  used  almost 
exclusively  for  building  materials  in  Naples  now 
aa  in  the  past.  Similar  tuffs  were  largely  used 
in  Herculaneum,  Pompeii,  and  ancient  Rome.^ 

The  volcanic  tuffs  of  Douglaft  County,  Colo- 
rado, have  been  utilized  to  some  extent  in  Den- 
ver. The  stone  is  light  and  fairly  strong,  but 
its  durability,  even  in  a  dry  climate,  is  yet  to  be 
demonstrated. 

Tlie  Calcareous  Rocks:  Limestones  and 
Marbles,  Under  this  head  is  included  a  series 
of  rocks  composed  essentially  of  carbonate  of 
lime  alone,  or  of  carbonate  of  lime  and  magne- 
sia, though  frequently  rendered  quite  impure 
through  the  presence  of  clayey  matter,  iron 
oxides,  free  silica,  and  silicate  minerals.  They 
have  originated  through  the  induration,  and,  in 
some  cases,  metamorphism  of  beds  of  calcareous 
mud,  shell,  and  coral  remains,  formed  on  ancient 
sea  bottoms. 

Many  varietal  names  are  given  to  these  rocks, 
according  as  they  vary  in  composition,  colour, 
structure,  or  even  uses  to  which  they  are  put. 
The  terms  "argillaceous,"  "silicious,"  and 
"  ferruginous  "  are  applied  to  such  as  carry  an 
appreciable  quantity  of  those  substances.  Hy- 
draulic limestone  is  an  impure  silicious  and 
argillaceous  variety  used  for  making  hydraulic 
lime.  Often  a  part  of  the  lime  is  replaced  by 
magnesia,  giving  rise  to  magnesian  limestones, 
or  if  the  magnesia  occurs  to  the  amount  of  45 
per  cent  the  stone  is  called  a  dolomite.  An 
oolitic  limestone  is  one  in  which  the  individual 
particles  are  of  rounded,  nearly  spherical  shape, 
like  the  roe  of  a  fish.  The  so-called  Bedford 
(Indiana)  stone  is  of  this  type.  A  fossiliferous 
limestone  is  one  carrying  fossils ;  a  coral  or  shell 

1  This  tuff  must  not  be  confounded  with  the  calca- 
reous tufa  or  travertine  of  Tivoli,  used  in  the  construc- 
tion of  the  Coliseum,  the  exterior  walls  of  S.  Peter's, 
and  other  public  and  private  buildings  in  Rome. 
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limestone,  one  containing  coral  or  shell  remains, 
etc.  Many  limestones  or  dolomites  have  under- 
gone just  the  right  amount  of  induration  or 
metamorphism  to  impart  to  them  such  colours 
and  textural  qualities  as  make  them  desirable 
as  marbles.  In  short,  a  marble  properly  is  but 
a  limestone  or  dolomite  of  such  appearance  as 
to  make  it  suitable  for  decorative  or  the  finer 
grades  of  building  work.  Many  marbles,  as 
noted  below,  are  so  coarsely  crystalline  and  of 
such  colour  as  to  make  them  unsuited  for  dec- 
orative purposes,  though  they  may  be  emi- 
nently suited  for  fine  structural  or  monumental 
work. 

The  colour  of  marbles,  and  of  limestones  in 
general,  is  quite  variable.  A  pure  limestone 
or  dolomite  is  white;  gray  or  blue-gray  and 
black  colours  are  common.  Such  are  due  to 
the  presence  of  Organic  matter,  i.e,  carbon. 

The  pink  and  i*ed  or  green  colours  are  due  as 
a  rule  to  the  presence  of  iron  in  some  of  its 
forms.  In  many  marbles,  and  particularly  the 
dolomitic  varieties,  the  impurities  have  crystal- 
lized in  the  form  of  some  variety  of  amphibole, 
pyroxene,  or  mica,  or  as  free  quartz,  magnetite, 
iron  pyrites,  graphite,  etc.  Such  minerals  as  a 
rule  exert  a  detrimental  eflfect,  as  noted  in  the 
remarks  on  Weathering. 

In  structure  the  stones  classed  under  these 
names  are  by  no  means  constant.  Those  which 
have  undergone  little  metamorphism  are  often  so 
fine-grained  as  to  seem  quite  amorphous,  and  may 
carry  numerous  more  or  less  conspicuous  fossil 
remains.  Metamorphism  itself  is  almost  inva- 
riably productive  of  crystallization,  and  all  grades 
of  texture  from  that  which  is  too  fine  to  be  vis- 
ible to  the  unaided  eye  to  stones  in  which  the 
individual  particles  are  an  inch  or  more  in  length 
are  common. 

Occasional  calcareous  rocks  are  met  with  in 
which  the  beds  have  been,  by  earth  movements, 
shattered  like  so  much  glass,  and  the  fragments 
again  cemented  into  a  more  or  less  solid  mass, 
forming  thus  breccia  marbles,  which  are  often 
of  great  beauty.  Many  of  the  so-called  Numid- 
ian  marbles  are  of  this  type.  In  other  cases 
the  original  limestone  beds  have  been  broken 
into  fragments,  and  the  individual  particles 
tumbled  about  by  wave  action  until  more  or 
less  rounded  like  the  pebbles  on  a  beach,  and 
the  whole,  in  the  form  of  a  coarse  gravel,  once 
more  cemented  by  calcareous  matter  to  form 
beds  sufficiently  firm  for  the  production  of 
marbles.  The  beds  of  calcareous  triassic  con- 
glomerate near  Point  of  Rocks  and  elsewhere  in 
Maryland  and  Virginia  are  of  this  type.  When 
blocks  of  this  stone  are  sawn  into  slabs  they 
show  rounded  and  angular  pebbles  of  a  great 
variety  of  colours  and  sizes,  forming  an  orna- 
mental stone  of  no  mean  quality.  Colours  and 
structure  change  abruptly,  so  that  a  slab  but  a 
few  feet  in  length  may  show  on  one  half  well- 
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rounded  pebbles  such  as  shall  cause  it  to  be 
classed  as  conglomerate,  while  in  the  other  half 
the  fragments  are  mainly  angular  and  the  stone 
classed  in  consequence  as  a  breccia. 

The  most  noted  of  American  limestones  is  the 
oolitic  variety  from  the  subcarboniferous  beds 
having  an  extensive  development  in  Indiana, 
and  to  a  less  extent  in  Iowa,  Illinois,  and 
Kentucky. 

The  stone  is  of  a  light  gray  colour,  uniform 
texture,  works  readily  in  any  direction,  acquires 
readily  a  sharp  and  pleasing  relief,  and  is  beyond 
question  an  excellent  material  for  carved  work 
and  ordinary  sills,  trimmings,  etc.,  in  all  but 
the  most  exposed  of  situations.  It  is  of  the 
same  general  type  as  the  well-known  Jurassic 
oolite  of  Bath  (England),  used  so  extensively  in 
English  ecclesiastical  architecture  during  the 
thirteenth,  fourteenth,  and  fifteenth  centuries, 
but  is  of  a  darker  shade,  somewhat  more  com- 
pact, harder,  and  in  the  trying  climate  of  the 
Eastern  and  Northern  United  States  doubtless 
would  prove  nmch  more  durable.  The  Caen 
stone  of  Normandy,  used  in  the  cathedral  of 
Canterbury  and  Westminster  Abbey,  belongs 
to  the  same  geological  horizon  as  this  last,  and 
is  to  be  considered  in  the  same  connection, 
though  lacking  the  oolitic  structure.  This 
stone,  however,  while  unsurpassed  for  colour  and 
other  physical  qualities,  lacks  enduring  powers 
in  our  trying  climate,  and  is  passing  out  of 
use. 

Marble.  The  most  noted  marbles  of  the 
United  States  are  the  whites,  blue-grays,  and 
greenish  grays  of  Vermont,  used  mainly  for  in- 
teriors and  for  monumental  work ;  the  red  or 
chocolate  and  white  mottled  dolomitic  varieties, 
—  the  so-called  "  Winooski "  marble,  —  of  Mal- 
lets Bay,  in  this  same  state,  used  mainly  for 
wainscotings  and  tilings;  the  white  granular  dolo- 
mitic building  marbles  of  Lee  (Massachusetts), 
used  in  the  United  States  Capitol  building  at 
Washington ;  the  very  coarse  "  snowflake " 
marble  of  Westchester  County,  New  York,  used 
in  S.  Patrick's  cathedral  on  Fifth  Avenue,  New 
York ;  the  pink,  gray,  and  chocolate-brown  and 
white  mottled  vaiieties  of  East  Tennessee,  used 
mainly  for  interiors  and  furniture;  and  the  coarse 
white,  white  clouded,  and  pink  varieties  of 
northern  Georgia,  which  are  used  both  for  gen- 
eral building  and  decorative  work,  though  best 
adapted  for  the  former. 

Crystalline  granular  marbles,  suitable  for  gen- 
eral building,  are  found  in  abundance  in  the 
provinces  of  Ontario,  Canada,  as  in  Hastings 
County,  and  a  deep  red  stone,  veined  with  white, 
is  found  near  the  Calway  River  in  the  province 
of  Quebec. 

The  better-known  of  the  foreign  marbles  are 
mentioned  below. 

Afiica.  The  so-called  Numidian  marbles 
from  the  provinces  of  Mauritania  and  Africa^ 
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in  Algeria,  are  the  principal  stones  needing 
mention.  These  yary  from  drab  and  yellow 
through  light  pink  to  deep  red  in  colour,  and 
are  often  beautifully  brecciated.  The  commer- 
cial names  by  which  they  are  known  are  given 
under  the  definition  of  Numidian  marble  (see 
Marble),  the  "  Jaune  Antique  Dor^  "  being  that 
found  in  Roman  ruins,  and  called  Oiallo  antico 
by  the  Italians. 

These  all  take  an  enamel-like  surface  and 
polish,  and,  with  the  exception  of  the  Italian 
siena,  are  the  most  sought  of  all  marbles  for 
interior  effects.  Statuary,  pink,  green,  and 
bluish  violet-veined  marbles  are  reported  from 
Lower  Umzimkula,  Natal,  South  Africa,  though 
such  has  as  yet  been  little  exploited.  The  onyx 
marbles,  or  Oriental  alabasters  of  Algeria  and 
Egypt,  are  mentioned  elsewhere. 

Australia  has  thus  far  produced  but  little  in 
the  way  of  marbles,  and  apparently  nothing  of 
such  quality  as  to  be  of  more  than  local  conse- 
quence. The  national  collections  at  Washing- 
ton show  a  small  series  of  crystalline,  granular 
marbles  from  New  South  Wales,  varying  from 
whitish  with  ochreous  lines  through  dull  yellow- 
grays  to  blacks.  The  last-named  varieties  are 
mottled  with  darker  blotches,  often  slightly 
yellowish. 

Anuria.  Pure  white  and  slightly  gray  crys- 
talline granular  marbles  occur  near  Salzburg,  in 
the  Tyrol,  and  also  very  compact,  sometimes 
brecciated  and  fossiliferous,  varieties.  The  com- 
pact varieties  are  of  beautifully  delicate  and 
warm  tints  of  cream,  yellow,  pink,  and  choco- 
late-brown or  red.  They  acquire  an  excellent 
surface  and  polish,  and  are  well  worthy  of  con- 
sideration for  interior  decoration.  They  have 
been  utilized  in  the  monolithic  columns  of 
churches  in  Munich,  but  seem  to  have  never 
been  introduced  into  the  American  markets. 
Yenl  antique  marbles  are  found  at  Sterzing  in 
the  Tyrol. 

Belgium  is  noted  for  its  black  marble  from 
Golzines  and  the  environs  of  Dinant,  and  also 
from  Saint  Anne,  the  latter  being,  however,  a 
blue-black  variegated  with  white.  There  are 
also  red  marbles  from  Cerfontaine  and  Merle- 
mout,  but  which  are  less  brilliant  than  the 
French  griottes.  There  are  no  white  marbles 
in  the  country. 

France,  The  most  noted  of  the  French 
marbles  are  the  griottes  and  the  Languedoc 
from  the  Pyrenees.  These  are  of  a  brilliant 
red,  almost  scarlet  colour,  and  have  no  com- 
petitors so  far  as  colour  alone  is  concerned,  save 
the  red  Numidian  varieties  from  Algeria.  Other 
French  marbles  are  the  rose  marbles  from 
Cannes  and  the  Vert  Moulin  or  Oriotte  Cam- 
pan  Vert  or  MMange,  A  brocatelle  of  a  light 
yellow  body  traversed  by  irregular  veins  and 
blotches  of  dull  red  is  found  in  the  Jura. 

Germany.      Aside  from  the  Formosa  and 
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Bougard  marbles,  described  elsewhere,  Oermany 
proper  produces  nothing  in  the  way  of  marbles 
that  ne^s  consideration  here. 

Great  Britain,  The  English  marbles  are 
scarcely  known  in  the  American  markets. 
This  is  presumably  due  to  their  high  price, 
incidental  to  cost  of  working,  since  the  cut 
stone,  as  supplied  by  dealers,  is  somewhat 
uneven  in  texture  and  bears  evidence  of  shear- 
ing such  as  has  developed  incipient  flaws.  The 
textures  as  a  whole  are  fine,  the  stones  com- 
pact, of  good  colour,  and  acquiring  a  good  sur- 
face and  polish.  They  are  seemingly  well 
worthy  of  a  more  extensive  use.  Gray  and 
drab  varieties  mottled  with  pink,  of  soft,  warm, 
and  pleasing  colours,  are  quarried  at  Petit  Tor; 
dark  gray  bird's-eye  varieties  at  Ashburton; 
dull  red  mottled  with  white  and  gray  fossilifer- 
ous stones,  with  fine  red  threadlike  veins  at 
Ogwell,  and  beautiful  drab  with  lilac  tints 
merging  into  red  at  Radford.  There  is  also  a 
black  marble  with  white  gashlike  veins  at 
Pomphlett.     All  these  localities  are  in  Devon. 

A  dark  blue  or  grayish  compact  limestone 
diversified  with  white  fossil  shells  and  known 
as  Purbeck  marble  is  found  at  Durdlestone 
Bay  in  Dorsetshire,  England.  This  was  for- 
merly much  used  in  shafts,  columns,  and  monu- 
ments in  the  south  of  England  churches  and 
cathedrals.  A  compact  variety  of  gypsum  or 
alabaster,  of  a  prevailing  white  colour  with 
rust-red  streaks  and  clouds,  is  found  in  Devon- 
shire, and  has  been  introduced  into  the  Ameri- 
can markets,  but  is  too  soft  for  the  uses  to 
which  it  has  been  put.  The  English  serpen- 
tines are  mentioned  under  the  head  of  Venl 
Antique  Marbles. 

Of  the  Irish  marbles  the  black  marble  of 
Kilkenny  and  Galway  is  perhaps  the  most 
noted,  with  the  possible  exception  of  the  Conne- 
mara  green  ^lentioned  in  this  article  in  section 
Verd  Antique  Marbles. 

Greece  and  Italy  are  the  countries  which 
above  all  others  have  been  famous  for  the  wealth 
and  variety  of  their  marbles  from  a  very  early 
period. 

The  Grecian  marbles  are  best  known  to  the 
world  through  the  granular  statuary  varie- 
ties from  Mount  Pentelicus  and  the  island  of 
Paros,  used  in  the  constniction  of  the  Parthe- 
non and  statues  too  numerous  to  mention. 
Veined  varieties,  however,  occur,  including  pink, 
chocolate,  brown,  and  yellow  colours.  A  beauti- 
ful breccia  consisting  of  whitish  fragments  in  a 
red  ground  is  well  worthy  of  note. 

The  Italian  Apennines,  in  the  vicinity  of 
Carrara,  Serravezza,  and  Massa,  furnish  marbles 
of  a  variety  and  colour  not  equalled  in  any  other 
part  of  the  globe.  Most  noted  among  these 
are  the  pure  white  saccharoidal  statuary,  the 
blue- veined  bardi^lio,  the  yellowish  and  drab  of 
Siena,  the  black  and  gold  of  Palmaria,  and  the 
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yellows  of  Verona.  Perhaps  the  most  prized 
of  these  for  other  than  statuary  purposes  is  that 
of  Siena.  This  is  a  very  compact  stone  of 
almost  waxlike  appearance,  sometimes  brecci- 
ated,  and,  as  noted,  of  a  beautiful  yellow  colour, 
varying  to  drab.  The  yellow  is  the  kind  most 
sought,  but  as  the  colour  is  not  uniformly 
distributed  throughout  the  mass,  it  becomes 
necessary,  in  high  grade  work,  to  select  carefully 
blocks  or  sawed  slabs  of  the  desired  hue  from  a 
considerable  amount  of  poorer  material.  Ex- 
amples of  this  stone  in  American  buildings  are 
to  be  found  in  the  vestibule  of  the  new  Public 
Library  building  in  Boston  and  the  rotunda  of 
the  National  Library  building  in  Washington. 

Japan  has  crystalline  granular  white  and 
variegated  marbles,  some  of  which,  from  Hitachi 
province,  are  blue-veined  like  the  Italian 
bardiglio.  Others  from  Mino  province  are 
breccias  composed  of  black  fragments  in  a 
white  ground. 

Portugal,     (See  Spain  below.) 

Russia,  No  marbles  of  more  than  local 
interest  have  thus  far  been  reported  from  Rus- 
sia proper,  though  the  white  and  clouded  varie- 
ties used  in  the  cathedral  of  the  Saviour,  in 
Moscow,  are  said  to  have  been  brought  from 
somewhere  in  the  Urals. 

Spain  and  Portugal  The  best-known  of 
the  Portuguese  marbles  is  the  so-called  Lisbon 
yellow,  from  Estremoz,  which  compares  fairly 
well  with  the  Italian  siena,  though  lacking  its 
waxy,  almost  translucent  appearance.  Mottled 
white  and  pink  to  red  marbles,  close-grained 
and  compact,  are  found  in  Beira  province.  A 
variegated  conglomerate  marble,  resembling  in  a 
general  way  the  "  Calico "  marble  from  Mary- 
land, occurs  in  the  Sierra  de  Arrabida.  Fine 
compact  marbles  of  a  dull  reddish  hue,  veined 
with  drab,  are  found  in  Saragossa  province; 
red  and  yellow  mottled  stones  in  Murcia  prov- 
ince, and  black  in  Alicante.  Few  if  any  of 
these  now  find  their  way  into  the  American 
markets. 

Verd  Antique  Marbles,  Under  the  name  of 
"verd  antique  marble"  is  included  a  class  of 
rocks  consisting  essentially  of  serpentine,  but 
often  variegated  with  veins  of  calcite  and  mag- 
nesian  carbonates,  iron  oxides,  etc.  Such  are 
metamorphic  rocks  resulting,  for  the  most  part, 
from  the  alteration  of  magnesian  eruptives. 
The  prevailing  colours  are  green,  but  sometimes 
oil-yellow,  red,  and  nearly  black,  variegated  as 
noted  above.  The  lines  of  veination  are  almost 
invariably  lines  of  weakness,  and  the  stone,  as  a 
rule,  is  fragile  in  the  extreme.  Marbles  of  this 
type,  from  Prato  and  Genoa,  Italy,  came  into 
early  use  during  Grecian  and  Roman  civilization, 
and  material  from  the  same  source  under  the 
name  of  Verde  di  Pegli,  Verde  di  Genoa,  and 
Ve)'de  di  Prato  is  still  to  be  found  in  American 
markets.      Other  noted  serpentines,  or  verdan- 

035 


STONE 

tiques,  are  the  so-called  ''Irish  Green"  or 
"  Connemara  marble  "  from  West  Galway,  Ire- 
land, and  from  Cornwall,  England,  the  latter 
being  often  of  a  red  colour,  and  very  beautifiil. 

In  America,  high  grade  material  is  found  in 
Roxbury  and  Cavendish,  Vermont ;  Westfield, 
Massachusetts;  Milford,  Connecticut;  Harford 
County,  Maryland,  and  the  adjacent  portions 
of  Pennsylvania ;  near  Marietta,  Greorgia ;  San 
Bernardino  County,  California ;  and  a  beautiful, 
evenly  banded  variety  on  the  Middle  Gila 
River,  New  Mexico. 

Tlie  ArgilliteSf  or  Clay  Slates.  The  rocks 
here  included  may  be  best  briefly  described  as 
indurated  clays.  But,  inasmuch  as  the  clays 
vary  greatly  in  composition,  so,  too,  do  the 
slates.  The  most  pronounced  characteristics 
of  the  argillites,  as  a  whole,  are  their  fineness 
of  grain,  smooth,  almost  gritless  feeling,  and 
argillaceous  or  claylike  feeling  when  wet,  or 
breathed  upon.  The  prevailing  colours  are 
some  shade  of  gray,  blue  gray,  or  nearly  black, 
though  sometimes  greenish,  purplish,  or  even 
red.  Through  a  process  of  dynamic  metamor- 
phism,  a  squeezing  and  shearing  such  as  oflen 
accompanies  the  uplifting  of  mountain  chains, 
many  of  the  argillites  have  become  converted 
into  finely  fissile  slate,  which  split  readily  and 
evenly  along  certain  definite,  parallel  lines,  into 
thin  sheets,  suitable  for  roofing  and  other  pur- 
poses. The  less  fissile  varieties  are  utilized 
for  flagging,  billiard  tables,  sinks,  etc.  The 
production  of  roofing  slates  has,  up  to  date, 
been  limited  in  America  almost  wholly  to  the 
states  in  the  Appalachian  area.  In  fact,  no 
beds  of  more  than  local  importance  have  thus 
far  been  exploited  outside  of  this  area,  although 
it  is  possible  that  such  may  exist.  Roofing 
slate  of  a  blue-black  colour  is  quarried  exten- 
sively in  Piscataquis  County,  Maine ;  of  a  blue- 
black,  greenish,  and  purplish  colour  in  Rutland 
and  Bennington  counties,  Vermont;  red  and 
greenish  slates  in  Washington  County,  New 
York ;  deep  blue-black  in  Northampton  and 
Lehigh  and  York  counties,  Pennsylvania,  and 
in  Harford  County,  Maryland,  the  last-named 
furnishing  the  well-known  Peach  Bottom  slat«. 
Slate  quarries  have  also  been  worked  to  some 
extent  in  Buckingham  County,  Virginia ; 
Polk  County,  Georgia;  near  Huron  Bay  in 
Michigan;  and  in  Carlton  County,  Minnesota. 
Excellent  slates  in  large  quantities  have  been 
produced  in  Richmond  County,  Province  of 
Quebec,  Canada.  The  importation  of  Welsh 
slates,  from  Wales,  has  now  almost  entirely 
ceased,  while  at  the  same  time  there  has  been 
built  up  a  very  considerable  export  trade  in 
American  materials. 

TJie  Essential  Qualities  of  Building  Stone, 
The  suitability  of  any  stone  for  structural  pur- 
poses is  dependent  mainly  upon  the  four  essen- 
tial qualities  here  mentioned  in  the  order  of 
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their  importance :  first,  durability ;  second, 
permanency  of  colour  ;  third,  crushing  strength 
and  elasticity  ;  and  fourth,  cheapness. 

The  durability  of  any  stone  depends  to  a 
very  large  extent  upon  its  ability  to  withstand, 
unharmed,  the  constant  expansion  and  contrac- 
tion due  to  temperature  variations,  and  the 
expansive  force  of  water  in  passing  from  the 
liquid  to  the  solid  state.  A  stone  is  a  complex 
body  made  up  of  a  large  number  of  particles, 
which  may  or  may  not  be  of  the  same  mineral 
nature,  and  which  are  essentially  in  actual  con- 
tact with  one  another.  Constant  expansion 
and  contraction  of  these  particles,  through 
diurnal  and  annual  temperature  variations,  is 
sure  to  bring  about,  in  time,  a  weakening  and 
consequent  disintegration.  How  great  this  dis- 
integration may  be  is  dependent  upon  the 
natural  tenacity  of  the  rock,  its  absorptive 
properties,  and  the  extremes  of  temperature 
variation.  In  addition  to  this  mechanical  disin- 
tegration, stones  in  the  walls  of  buildings  are 
subjected  to  the  corrosive  action  of  more  or 
less  acid  rains.  Amongst  the  purely  silicious 
rocks  this  corrosive  action  amounts  to  very 
little,  but  with  the  calcareous  rocks  it  is  often 
a  matter  of  very  serious  importance,  particularly 
in  large  cities,  where  the  natural  acidity  of  the 
rain  is  augmented  by  the  acid  gases  from  the 
furnaces  of  manufacturing  establishments  and 
dwellings. 

The  permanency  of  colour  of  a  stone  is 
dependent  upon  physical  as  well  as  chemical 
processes. 

Provided  there  are  no  chemical  ehanges  tak- 
ing place,  nearly  any  stone  is  likely  to  become 
slightly  bleached  on  the  outer  surface  by 
exposure,  merely  owing  to  physical  changes, 
such  as  the  opening  up  of  cleavage  planes  and 
minute  rifts,  though  this  change  is  often  so 
slight  as  to  be  quite  inconspicuous.  Stones 
containing  pyrite  or  iron  bisulphide  are  likely 
to  become  discoloured  through  the  oxidation  of 
this  mineral.  Stones  taken  from  below  the 
water  level  nearly  always  undergo  mellowing  in 
tint,  due  to  the  change  in  the  condition  of  the 
combined  iron,  which  may  be  either  a  sulphide 
or  carbonate,  and  which  gradually  passes  into 
the  sesquioxide.  Where  tlie  colouring  constituent 
is  finely  disseminated,  such  a  change  is  by  no 
means  ii\junous,  in  fact,  if  anything,  is  often 
beneficial ;  but  where  the  material  is  segregated 
in  spots  and  veins,  the  matter  is  much  more 
serious,  and  whole  fronts  may  be  sadly  dis- 
figured through  such  causes. 

The  matter  of  the  crushing  strength  of  stone 
is  one  which  has  received  a  very  great  amount 
of  attention  on  the  part  of  architects  and  engi- 
neers, but  the  importance  of  which,  as  the 
present  writer  has  often  asserted,  is  greatly  « 
overestimated.  There  are  few  stones  in  the 
market  which  will  not  be  found  by  actual  test 
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to  bear  tenfold  more  than  is  likely  ever  to  be 
required;  and,  excepting  so  far  as  indicating 
tenacity  and  hence  power  to  withstand  the 
action  of  the  frosts,  a  strength  of  over  fifteen 
thousand  pounds  to  the  square  inch  is  of  very 
little  importance.  The  matter  of  elasticity  is 
of  much  greater  import,  since  this  property 
has  a  direct  bearing  upon  the  power  of  a 
stone  to  resist  the  expansions  and  contrac- 
tions of  ordinary  temperatures.  The  figures 
given  below,  which  are  the  averages  of  a  large 
number  of  tests  made  by  engineers  of  the  United 
States  army  and  others,  will  serve  to  show  the 
strength  and  weight  in  pounds,  of  the  ordinaxy 
type  of  stone  used  for  constructive  pur- 
poses:— 


Strength  in 

Weight  in 

Dbscriptioh. 

Pounds,  per  Sqaare 

Pounds,  per 

Inch  of  Surflwe. 

Cubic  Foot 

Granite 

15,000  to  25,000 

165  to  170 

Trap  (diabase)     .    . 

20,000  ••  30,000 

175   •*    185 

Marble    (crystalline 

limestone)     .    .    . 

6,000  *•  12,000 

166   "    170 

Marble    (crystalline 

dolomite)      .    .    . 

8,000  "  13,000 

168   "    175 

Limestone    .... 

5.000  "  14,000 

146   "    170 

Sandstone    .... 

5,000  **  17,000 

130   "    160 

The  adaptability  of  a  stone  for  stnictural 
purposes  depends  in  no  small  degree  upon  its 
weathering  qualities,  that  is  to  say  upon  its 
power  to  withstand,  for  centuries  even,  ex- 
posures in  the  walls  of  a  building,  without  seri- 
ous discoloration,  disintegration,  or  solution, 
through  the  causes  noted  above.  It  will  be 
well  then  to  consider  briefly  the  weathering 
qualities  as  displayed  by  the  various  types  of 
rocks.  A  more  complete  discussion  of  the  sub- 
ject by  the  present  writer  may  be  found  else- 
where.^ 

Granites  and  gneisses,  possessing  very  low 
ratios  of  absorption,  and  being  made  up  so 
largely  of  silica  and  silicate  minerals,  are  very 
little  afiected  by  freezing  and  solution.  The 
chief  causes  of  disintegration  with  rocks  of  this 
class  are  temperature  changes,  such  as  produce 
granulation.  Aside  from  a  weakening  of  the 
cohesive  power  between  the  individual  constitu- 
ents, the  feldspars  may  split  up  along  cleavage 
lines,  and  a  disintegration  follows  which  may  be 
sufficiently  evident  to  cause  small  spawls  to  fall 
off  along  the  joints  between  the  blocks,  or  per- 
haps to  ruin  fine  carvings.  In  some  instances 
deleterious  minerals  like  pyrite  are  present  in 
sufficient  quantity  to  cause  unsightly  discolor- 
ation. 


1  See  Rocks,  Rock-  Weathering  and  SoUb,  The 
Maomillan  Company,  New  York;  and  Stones  for 
Buihfing  and  Decoration,  Wiley  and  Sons,  New 
York. 
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All  things  considered,  a  fine-grained,  homo- 
geneous rock  will  be  found  more  durable  than 
one  that  is  of  coarser  grain.  Also  a  rock  in 
which  the  individual  particles  are  closely  inter- 
knit,  dovetailed  together,  as  it  were,  wiU  resist 
disintegration  longer  than  one  that  is  of  a 
granular  structure  at  the  start.  The  same  re- 
marks hold  good  for  the  basic  eruptive  rocks, 
though  such  are,  as  a  rule,  less  durable  than 
those  of  the  granite  type  possessing  the  same 
structure. 

Serpentines  are  likewise  only  slightly  absorp- 
tive, and,  where  homogeneous,  little  affected  by 
solution.  Nearly  all  serpentines,  of  such  quality 
as  to  be  used  as  verd  antique  marble,  contain, 
however,  veins  and  spots  of  calcite,  dolomite, 
or  magnesite,  and  many  dry  seams.  Such  rocks 
therefore  weather  unevenly,  lose  their  polish,  and 
shortly  crack  and  split  along  these  dry  seams 
when  exposed  to  the  weather.  These  marbles 
should  then  be  used  only  in  protected  situations. 
Crystalline  limestones  and  dolomites  (marbles) 
are  extremely  variable  in  their  weathering  quali- 
ties, are  likely  to  carry  pjrrite,  and  great  care 
needs  always  to  be  exercised  in  their  selection.  A 
limestone  marble,  i,e.  one  composed  essentially 
of  lime  carbonate,  is  likely  in  time  to  suffer 
from  solution,  whereby  comers  become  rounded, 
surfaces  roughened,  and  perhaps  inscriptions 
obliterated.  The  mechanical  agencies  are  here 
also  operative  as  in  granites,  so  that  as  a  rule  a 
stone  of  this  class  is  less  durable  than  a  good 
granite.  The  pure  white  stones  are  generally 
more  granular  and  weaker  than  the  gray  and 
blue-gray  varieties.  Dolomites,  being  less  solu- 
ble than  limestones,  might  at  first  thought  seem 
to  promise  greater  durability  than  the  lime- 
stones. Unfortunately  this  is  not  altogether  the 
case,  since  such  stones  as  a  rule  possess  a  more 
granular  structure  than  do  limestones,  and  hence 
suffer  more  from  disintegration.  This  rule  is 
not  without  important  exceptions.  The  light 
colours  characteristic  of  most  marbles  render 
iron  stains  peculiarly  objectionable,  and  as 
pyrite  is  a  very  common  constituent  of  such 
rocks,  much  care  is  necessitated  in  their  selection. 
The  ordinary,  un metamorphosed  limestones,  like 
the  deep  blue-gray  varieties  from  the  Trenton 
formations,  are  scarcely  at  all  absorptive  and 
weather  fairly  well,  but  their  sombre  colours  are 
a  drawback. 

Sandstones,  on  account  of  the  widely  differ- 
ing character  of  the  materials  of  which  they 
are  made  up,  variation  in  texture,  degrees  of 
porosity,  etc.,  are  perhaps,  as  a  whole,  more 
unreliable  in  their  weathering  qualities  than  any 
other  class  of  rocks.  In  order  fully  to  appre- 
ciate this,  one  has  but  to  remember  that  we 
have  to  do  here  with  what  are  but  beds  of  in- 
durated sand ;  that  they  are  made  up  of  sand 
particles  held  together  by  simply  being  closely 
compacted  by  finer  materials,  or  by  means  of  a 
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cement  composed  of  lime  carbonate,  iron  oxides, 
or  silica.  Where  the  sand  is  loosely  compacted, 
or  the  sand  granules  are  interspersed  with  much 
finer  clayey  matter,  the  stone  will  absorb  com- 
paratively large  amounts  of  water  and  is  likely 
to  become  iigured  on  freezing.  Where  the 
cementing  matter  is  carbonate  of  lime,  rain 
water  trickling  over  the  surface  will  in  time 
remove  it  in  solution,  leaving  the  stone  to  fall 
away,  superficially,  to  the  condition  of  sand 
once  more.  Ferruginous  cements  are  likewise 
slightly  affected,  though  in  a  much  less  degree. 
The  siliciouB  cement  is  least  affected  of  all,  and, 
provided  the  amount  of  induration  be  the  same, 
a  purely  silicious  sandstone,  cemented  by  a 
silicious  cement,  is  one  of  the  most  indestrac- 
tible  of  natural  building  materials. 

Methods  of  Testing  Stone,  It  is  evident 
from  what  has  been  said  under  the  head  of 
essential  qualities  of  building  stone,  that  some 
system  of  testing  stone,  for  the  purpose  of  ascer- 
taining how  far  it  may  possess  such  qualities, 
is  eminently  desirable.  The  following  is  an 
outline  of  the  methods  ordinarily  employed :  — 

(1)  Tests  to  ascertain  permanency  of  colour. 
But  two  tests  are  commonly  employed :  the 

one,  the  chemical  test  for  sulphur  (indicating 
the  presence  of  pyrite),  and  the  other,  made 
with  a  view  of  accelerating  the  ordinarily  slow 
processes  of  oxidation  by  means  of  artificial 
atmospheres.  In  this  last-named  test,  prepared 
samples  are  placed  under  bell  glasses,  where  they 
are  subjected  to  fumes  of  nitric  acid  and  chlorine. 
Pyrite  or  ferruginous  carbonates  are  quickly  at- 
tacked, and  their  presence  made  known  by  fer> 
ruginous  disoolorations  and  efflorescences. 

(2)  Test  to  ascertain  resistance  to  corrosion. 
This  is  necessary  only  on  calcareous  rocks,  or 

on  sandstones  containing  a  calcareous  cement. 
Prepared  samples,  carefully  weighed,  are  sus- 
pended in  a  glass  vessel  of  water,  through 
which  carbonic  acid  is  kept  constantly  bubbling, 
the  water  being  changed  occasionally.  The  ex- 
tent of  corrosion  is  indicated  by  the  loss  in 
weight  during  the  time  of  testing. 

(3)  Test  to  ascertain  resistance  to  abrasion. 
This  is  necessary  only  in  cases  where,  as  in 

steps  and  walks,  the  stone  is  to  be  subjected  to 
the  friction  of  feet,  and  in  dams  and  break- 
waters. In  certain  exposed  places  the  action 
of  wind-blown  sand  may  be  an  important  con- 
sideration. The  ordinary  method  pursued  con- 
sists merely  in  subjecting  a  block  of  stone, 
under  constant  pressure,  to  wear  on  a  grindstone 
or  horizontally  revolving  iron  bed  such  as  is  used 
by  stone  workers. 

(4)  Tests  to  ascertain  absorptive  powers. 
Rectangular  specimens,  with  smoothly  ground 

faces,  thoroughly  dried  and  weighed,  are  im- 
mersed in  water  for  a  period  of  three  or  four  days 
—  preferably  in  a  porcelain  dish.  They  are 
then   removed,   dried  by  blotting  paper,  and 
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weighed  immediately.  The  increase  in  weight 
indicates  the  amount  of  water  absorbed. 

(5)  Tests  to  ascertain  resistance  to  freezing. 
The  preliminary  proceedings  are  the  same  as 

in  the  last  case,  the  cubes  being  repeatedly 
frozen  and  thawed  while  saturated  with  water. 
After  the  freezing  and  thawing,  the  specimens 
are  dried  and  reweighed.  The  loss  in  weight 
indicates  the  amount  of  material  disintegrated 
through  the  expansive  action  of  the  freezing 
water.  Attempts  at  substituting  solutions  of 
salts,  which  by  crystallizing  in  the  pores  of  a 
stone  shall  simulate  the  action  of  freezing  water, 
have  not  proven  satisfactory. 

(6)  Test  to  ascertain  ratio  of  expansion  and 
contraction. 

Carefully  measured  bars  of  stone  are  immersed 
in  water  at  32°  Fahr.,  which  is  then  raised  to 
212°,  and  then  gradually  lowered  once  more  to 
32°.  The  total  expansion  at  the  highest  tem- 
perature is  noted.  The  object  of  lowering  the 
temperature  once  more  to  32°  is  to  ascertain 
the  amount  of  permanent  expansion  which  has 
taken  place,  it  having  been  found  that  the  stone, 
on  such  lowering,  did  not  at  once  regain  its 
former  dimensions,  but  showed  a  slight  per- 
manent swelling  or  set.  Tests  of  this  nature 
seem,  at  first  sight,  of  the  greatest  importance; 
but  in  attempting  to  judge  of  their  value,  one 
should  not  lose  sight  of  the  fact  that  a  loose- 
textured  stone,  like  a  friable  sandstone,  would 
probably  show  less  actual  expansion  than  one 
of  closer  grain,  owing  to  the  interspaces  of  the 
particles;  hence  the  poorer  stone  might  give 
apparently  the  better  results. 

(7)  Test  to  ascertain  resistance  to  crush- 
ing. 

This  is  made  on  carefully  prepared  cubes  with 
smooth,  parallel  surfaces,  crushed  between  steel 
plates.  The  size  of  cubes  operated  upon  is 
variable,  but,  all  things  considered,  one  2 
inches  on  a  side  seems  most  desirable.  The 
results,  as  tabulated  above,  are  given  per  square 
inch  of  crushing  surface. 

(8)  Test  to  ascertain  elasticity. 

This  is  best  made  upon  prisms  some  4  inches 
by  6  inches  by  24  inches,  the  loads  for  com- 
pressibility being  applied  parallel  to  the  direc- 
tion of  the  long  side.  The  transverse  tests  are 
made  on  similar  bars  supported  at  the  ends  and 
the  load  applied  in  the  middle.^ 

(9)  Test  to  ascertain  resistance  to  shearing. 
This  is  made  by  supporting  a  prepared  prism, 

at  each  end,  by  blocks,  and  applying  pressure 
in  the  centre  by  means  of  a  plunger  of  such 
dimensions  as  to  leave  a  clearance  space  of  half 
an  inch  between  the  sides  of  the  plunger  and 
the  blocks  at  the  ends. 


1  For  details  of  these  processes,  see  Reports  of 
the  "  Tests  of  Metals  and  Other  Materials,"  made  at 
WatertowD  Arsenal,  18<K),  1894,  and  1895,  Washing- 
ton Government  Printing  Office. 
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(10)  Test  to  ascertain  fireproof  qualities. 

This  is  made  by  heating  the  stone  in  a  fur- 
nace and  noting  its  condition  on  cooling,  and 
also,  in  extreme  cases,  after  the  heated  stone 
has  been  plunged  into  cold  water. 

(11)  Test  to  ascertain  specific  gravity. 

The  prepared  specimen  is  first  weighed  in 
the  air,  and  then  in  the  water,  the  air  from  the 
pores  of  the  stone  being  removed  by  boiling  or 
loy  means  of  an  air  pump.  The  weight  in  air, 
divided  by  the  loss  of  weight  in  water,  gives 
the  specific  gravity.  The  weight  per  cubic 
foot,  if  desired,  can  be  obtained  by  multiply- 
ing the  figures  denoting  the  specific  gravity 
by  62.5,  which  represents,  in  pounds,  the 
weight  of  a  cubic  foot  of  water. 

—  George  P.  Merrill. 

Artificial  Stone.  Any  hard  material  made 
in  imitation  of  stone,  usually  by  mixing  strong 
cement  mortar  with  sand  as  for  a  very  fine  con- 
crete, but  without  the  chips  or  larger  fragments 
of  stone  or  granite.  Blocks  of  concrete  in  its 
different  forms  are  used  freely  for  building  and 
more  especially  for  under-water  foundations  and 
the  like,  but  the  term  "  artificial  stone  "  is  com- 
monly used  for  such  material  as  is  prepared 
as  a  substitute  for  flagging.  Thus,  the  side- 
walk or  footway  of  a  street  or  the  broader 
walks  in  a  park  or  garden  are,  since  1870, 
very  commonly  covered  with  this  material, 
which  is  often  scored  with  deep  lines  to 
imitate  the  joints  between  flags.  The  basins 
of  fountains,  heavy  curbstones,  and  copings,  as 
of  retaining  walls,  are  also  modelled  in  this 
material. 

Semi-Precious  Stone.  That  which  is  of 
value  for  decorative  and  art  work,  but  which, 
owing  to  rarity  or  high  cost  of  working,  is  not 
used  for  ordinary  building.  Of  these  only  the 
more  impoi*tant  are  described  in  detail. 

The  onyx  marbles,  owing  to  their  variegated 
colours,  banding,  and  translucency,  as  well  as 
easy  working  qualities,  have  long  been  favourites 
and  have  been  in  use  for  interior  work  and  house- 
hold utensils  since  a  very  early  period.  As 
early  as  the  second  Egyptian  dynasty  we  find 
the  Egyptians  using  the  translucent,  light  straw- 
yellow  or  amber  material  from  rifts  and  caves 
in  the  eocene  limestones  of  the  Nile  Valley  for 
making  canopic  vases,  urns,  and  amphorae  for 
holding  oflerings  to  the  gods,  ashes  of  the  dead, 
ointments,  cosmetics,  etc.  Tombs  and  shrines 
were  built  from  it,  the  sarcophagus  of  Seti  I., 
the  father  of  Rameses  II.,  being  hollowed  from 
a  single  block.  The  exterior  walls  of  the  cele- 
brated alabaster  mosque  at  Cairo  are  of  the 
same  material. 

Since  these  days  down  to  the  present  the 
stone  has  continued  a  favourite  for  the  finer 
grades  of  decorative  work,  as  well  as  for  table 
tops,  small  columns,  etc.  The  present  sources 
are ;    (1)  The  region  about  Pueblo,  in  Mexico ; 

642 


STONE 

(2)  San  Luis  Obispo,  California ;  (3)  Yavapai 
County,  Arizona;  and  (4)  Blad  Recam,  in 
Algeria.' 

The  Mexican  varieties  are  of  a  white,  amber- 
yellow,  green,  and  red  colour,  as  are  also  those 
of  Arizona.  Those  of  California  are  mainly 
white,  and  those  of  Algeria  white  and  amber. 
The  stalagmitic  forms  are  never  green  or  red, 
but  usually  amber  and  white.  At  the  present 
time  the  latter  are  not  regularly  worked,  nor 
have  they  any  constant  value,  although  properly 
treated  they  might  be  made  very  effective. 

Quartz  and  the  cryptocrystalline  varieties 
of  silica  grouped  under  the  general  name  of 
chalcedony  are,  in  America,  in  very  little  de- 
mand except  for  the  cheaper  forms  of  jewellery 
and  for  making  small  ornaments,  as  .paper 
weights,  etc.  The  clear  glassy  form  is  utilized 
by  the  Japanese  in  making  the  quartz  spheres 
and  small  objects  of  art  for  which  Japanese  col- 
lections are  noted.  Quartz  traversed  by  thread- 
like needles  of  rutile  or  amphibole,  and  known  as 
Thetis  hair  stone,  is  used  for  similar  purposes. 
The  cryptocrystalline  and  amorphous  forms  are 
used  for  a  great  variety  of  purposes,  from  the 
making  of  jewellery,  as  with  opal  and  agate,  to 
the  manufacture  of  pottery  and  gun  flints,  as 
is  the  case  with  flint  commonly  so  called. 

The  principal  varieties  of  these  cryptocrys- 
talline forms  are  defined  below.  It  may  be 
well  to  premise  their  description,  however, 
with  the  statement  that  as  a  rule  none  of  the 
varieties  is  to  be  had  in  pieces  of  more  than 
very  moderate  dimensions,  while  the  great  hard- 
ness and-tbughness  of  the  mineral  renders  it 
very  difficult,  and  consequently  eocpensive,  to 
work.  Nearly  all  the  systematic  work  of  this 
nature  now  carried  on  is  done  in  German, 
Japanese,  and  Russian  workshops. 

The  most  important  source  of  chalcedony  or 
jasper,  for  commercial  purposes,  within  the 
limits  of  North  America,  has  been  the  so-called 
fossil  forest  near  Holbrook,  Arizona.  Here  are 
found  numerous  fallen  tree  trunks  in  which  all 
organic  matter  has  been  replaced  by  silica, 
sometimes  with  and  sometimes  without  the 
preservation  of  the  original  wood  structure. 
The  prevailing  colours  are '  red  and  yellow 
variegated  with  white  and  gray.  The  ma- 
terial takes  a  beautiful  surface  and  polish,  and 
has  been  used  to  some  extent  in  the  manufac- 
ture of  small  ornamental  columns,  tops  of 
stands,  etc.,  as  well  as  for  paper  weights  and 
other  small  objects. 

Of  all  modem  people  the  Russians  have 
shown  most  skill  and  enterprise  in  working  the 
refractory  materials  on  a  large  scale.  In  the 
museum  of  the  Hermitage  in  St.  Petersburg  is 
an  enormous  shallow  oval  vase  of  green  gray 
polished  chalcedony  some  12  feet  by  8  feet  in 

1  See  Stonen  for  Building  and  Decoration,  by 
George  P.  Merrill,  2d  ed.,  pp.  120-175. 
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diameter  and  3  feet  in  depth,  supported  upon 
a  base  some  4  feet  high  and  this  resting  on  a 
rectangular  block  of  the  same  material  6  by  5 
by  2  feet. 

It  is  to  be  regretted  that  a  more  extended 
use  cannot  be  made  of  materials  of  this  class. 
At  present  our  manufacturers  and  dealers  de- 
cline to  handle  any  stone  the  supply  of  which 
cannot  be  considered  as  constant,  or  the  indi- 
vidual peculiarities  of  which  are  such  that 
special  care  and  taste  must  be  exercised  in  its 
pi-eparation.  For  this  reason,  many  a  fine 
piece  which  in  proper  hands  might  be  worked 
up  into  something  really  unique  and  artistic  is 
allowed  to  go  to  waste.  Beautiful  masses  of 
clear  or  rose  quartz  go  to  the  making  of  road 
materials  or  abrasives.  Occasional  blocks  of 
stalagmite  from  the  limestone  caves  of  the 
South  might  be  made  to  yield  beautiful  col- 
umns, urns,  or  vases.  In  reality  such  are 
neglected  simply  because  the  material  cannot 
be  quarried  by  the  ton,  sawed  into  slabs  like  so 
many  mill  logs,  and  used  for  wall  linings.  In 
ancient  times,  before  the  advent  of  the  labour 
unions,  stones  of  these  types  were  used  much 
more  extensively  in  proportion  to  wealth  and 
population  than  to-day.  While  the  present 
high  valuation  set  upon  labour  might  be  a  draw- 
back to  their  extensive  use  under  the  old  hand 
methods,  the  introduction  of  machinery  would 
seemingly  have  equalized  matters,  and  one  can 
but  feel  that  it  is  the  artistic  sense  that  is 
lacking. 

It  is  a  little  singular  that  the  art  of  working 
these  refractory  materials,  if  indeed  they  are 
worked  at  all,  shoidd  be  limited,  to-day,  so 
lai^ly  to  people  whom  we  do  not  r^ard  as 
representatives  of  the  highest  types  of  civiliza- 
tion. The  best  work  in  nephrite  that  has  ever 
been  done  is  Chinese ;  the  best  now  being  done 
in  chalcedony,  rhodonite,  and  malachite  is  Rus- 
sian; and  the  best  in  stalagmite,  Egyptian. 
The  art  as  practised  by  the  French  and  Grer- 
mans  during  the  fourteenth  century  and  the 
Italians  during  the  sixteenth  seems  almost 
wholly  lost.  Since  the  decay  of  Roman  civil- 
ization there  has  been  nothing  done  with  the 
beautiful  antique  green  and  red  porphyries,  and 
the  use  of  jasper  by  any  people  has  long  since 
practically  oeaJsed.  —  George  P.  Merrill. 

STONS,  NICHOLAS ;  sculptor,  architect, 
and  master  mason ;  b.  1586 ;  d.  Aug.  24, 
1644. 

Stone  was  a  pupil  of  Isaac  James,  a  mason, 
and  assisted  Hendrick  vau  Keyser  (see  Keyser, 
H.  van)  at  Amsterdam.  In  1614  he  returned 
to  England  and  executed  many  works  from  the 
designs  of  Inigo  Jones  (see  Jones,  I.),  such  as 
the  Banqueting  House,  Whitehall  (1619-1622), 
the  portico  of  old  S.  Paid's ;  the  water-gate  at 
York  Stairs,  and  the  fine  portal  of  S.  Mary's, 
Oxford.     He  was  appointed  master  mason  at 
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Windsor  by  Charles  I.,  an<l  was  employed  in 
the  esecution  of  a  vast  number  of  monuments. 
He  was   asBiateti  and  succeeded  by  his  sons 
Henry,  Nicholas,  and  John. 

Stephen-I/ee,  Dietl'inaiy  of  tfallnnal  Biog- 
raphy; Rymer,  Faedera;  Blomfield,  SeaaUaance 
in  England. 

BTONB  CUmNO.  The  art  and  pmctice 
of  preparing  stone  for  its  place  in  a  building, 

Stohb  Cutttno,  I'la.  1:  With  Jooolbd  Joints, 
oivtNo  Qbeat  Soliditt  to  thb  Work;  Sibia, 
4rH  Centdrt. 

including  in  the  largest  sense  the  rough  shaping 
of  Rubble  and  the  like,  and  also  the  finishing  of 
the  faces  as  well  as  the  beds  and  joints  of  stones 
for  building.  The  scientific  part  of  it,  as  the 
drafting  and  calculation,  is  called  Stereotomy, 
The  finer  tooling  of  the  faces,  beds,  et«.,  is 
also  called  Stone  Dressing  (which  see) ;  and 
the  term  "  stone  cutting  "  is  often  limited  to  the 
work  of  shaping  Cut  Stone  (which  see)  as  dis- 
tinguished from  rubble  and  the  like.      Under 


MasonT7  the  different  processes  are  described. 
It  is  proposed  to  give  here  a  brief  histoncal 
account  of  building  by  means  of  stone,  and. 


STONE  CUTTING 
therefore.  Stone  Setting  (which  see)  must  be 
considered  together  witli  stone  cutting,  because 
the  practice  of  the  two  arts  is  very  closely 
connected. 

Thus,  in  Fig.  1,  the  stones  are  bo  fitted  to- 
gether that  great  solidity  may  be  given  to  the 
wall  in  a  country  where  earthquakes  are  fre- 
quent.    The  stones  are  cut  with  Joggles  as 


StO!ie  Cutting,  Fio.  3:  That  of  the  fke-Hei^ 
LBNic  Epoch.  A  Tholos  at  Micena;  a  vrbt 
Labob  TuiiBAi.  Chambbb,  with  Dbouos,  all 

shown,  with  the  immediate  intention  of  fitting 
each  stone  carefully  to  the  neighbouring  stones 
above  or  below,  and  such  work  is  usually  done 
on  the  spot,  a  common  superintendence  of  the 
cutters  and  the  setters  insuring  accurate  worli. 
Figure  2  shows  such  stone  cutting  as  was 
done  by  the  Egyptian^,  the  building  repre- 
sented  being  of  the  18th  dynasty ;  but  buildings 
of  much  earlier  times  show  a  similar  skill  in 
shaping  and  dressing  and  setting  the  stone. 
The  separate  stones  are  in  Egyptian  work  not 
often  of  very  great  size,  except  when  they  are 
used  as  obelisks  or  in  similar  monolithic  work ; 
but  in  the  temples  and  palaces  the  number  of 
rather  large  stones  is  very  great,  and  the  skill 
in  jointing,  shaping,  and  surfacing  the  stones  is 
equaMo  anything  that  is  known  to  exist.  It 
is  to  be  observed  that  the  public  buildings  of 
Egypt,  though  generally  built  of  stone  only,  are 
yet  thought  to  have  taken  some  part  of  their 
form  and  many  of  their  details  from  an  earlier 
structure  of  reeds  and  light  woodwork  covered 
with  coatings  of  Nile  mud.  (See  Egypt,  Archi- 
tecture of.) 

The  pre-Hellenic  work  of  Greece  is  very  in- 
ferior to  the  Egyptian  work  in  finish  and  in 

die 
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arcbitectuml  character,  though  much  lees  an- 
cient than  the  latter,  but  it  is  peculiar  in  this, 
that  it  has  no  reference  in  its  forma  to  other 
material  than  stone.  Thus,  the  tomb  at  My- 
cenae, illustrated  in  Figs.  3  and  4  (see  Treas- 
ury of  Atreus),  is  built  as  men  would  build  who 
thought  of  no  other  material  than  stone ;  and 
in  this  respect  it  resembles  megalithic  and  other 
prehistoric  work  (see  Cyclopean ;  Pelade  Ar- 
chitecture) ;  the  stones  are  as  large  as  a  man 
can  handle  conveniently,  they  are  rudely  cut 
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again  more  simple.  The  Qreek  temple,  as  illus- 
trated by  that  at  Segcsta,  shown  in  Fig.  6, 
is  built  entirely  of  stones  laid  one  upon  another, 
and  keeping  their  place  by  dead  weight,  unless 
aided  by  metal  clamps  within,  as  a  partial  de- 
fence against  the  vibrations  caused  by  earth- 
quakes. The  temple  at  Segesta  was  never 
completed  by  its  builders,  and  hence  it  has  been 
a  vaJuable  study  to  modern  archfeologists.  It 
does  not  follow,  from  the  refusal  of  the  Greeks 
of  the  fifth  and  the  fourth  centuries  b.c.  to  use 
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to  an  approximately  uniform  size,  and  are  se- 
lected SO  that  the  stones  of  one  couim  shall  be 
of  the  same  size  throughout,  constituting  what 
is  known  as  coursed  work.  Each  successive 
course  is  then  set  somewhat  in  advance  of  the 
next  lower  course,  all  the  work  being  corbelled 
inward  in  such  a  way  that  gradually  the  size 
of  the  rotunda  diminishes  until  a  single  stone 
cape  it  at  the  top,  the  resistance  of  the  very 
stones  of  the  ring  or  course  preventing  one  stoue 
from  falling  inward,  on  the  principle  of  an  arch 
liud  horizontally.  The  Dromos,  or  passageway, 
leading  to  the  tomb  is  built  of  larger  stones, 
generally  set  on  their  smaller  fares,  and  the 
whole  is  covered  with  earth,  much  on  the  prin- 
ciple of  the  tumulus.  It  is  to  be  noticed  then 
how  much  more  elaborate  this  work  is,  consid- 
ered as  stone  cutting  and  as  stone  setting,  than 
the  more  magnificent  work  of  Egypt,  confined 
to  plain  trabeated  constniction. 

With  the  classical  e|)och  of  Grecian  architec- 
ture, the  character  of  stone  cutting  becomes 
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the  arch  in  any  form,  that  they  were  wholly 
unacquainted  with  its  nature  and  possible  uses. 
They,  with  the  Egyptians  and  the  Indians  of  the 
early  time,  seem  to  have  thought  the  arch  too 
dangerous  and  untrustworthy  to  form  a  part  of 
digniflc'l  architecture,  of  which  architecture  re- 
pose should  be  an  essential  character.  The 
constant  tendency  of  an  arch  to  thrust  out  its 
abutments  an<l  to  destroy  the  work  of  which  it 
fonns  a  part  was  enough  to  account  for  this 
refusal,  at  a  time  when  the  value  and  interest 
of  interior  architecture  hail  not  been  studied. 

To  the  liomans  of  the  Empire,  however,  the 
interior  seemed  of  equal  importance  with  the 
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eiterioT,  &nd  the  arch  is  in  continual  use,  both 
singly,  as  in  a  wall,  and  as  extended  to  the 
T&ult  over  H  Urge  apartment.  Figure  6  shows 
one  of  the  few  Rumao  vaults  which,  out  of 
Syria,  are  known  to  have  been  built  of  cut 
stone  throughout,  for  the  Roman  practice  was 
usually  to  build  these  roo&  with  small  stones 
laid  in  a  bath  of  mortar.  Figure  7  shows  the 
detail  of  the  construction  of  this  very  curious 


:  13th 

roof,  in  which  the  thicker  bands  of  stone  form- 
ing parallel  arches  have  served  no  purpose 
except  to  enable  the  planner  of  the  work  to  sim- 
ptify  it  by  giving  bis  workmen  one  arch  or  ring 
of  voussoirs  at  a  time.  These  being  cut  and 
set,  the  other  slabs  could  be  filled  in  between, 
with  some  unusual  expenditure  of  labour,  but 
with  some  facility  fur  the  work  of  ignorant 
workmen.  Many  examples  of  the  cut  atone 
work  of  tlie  later  Empire  can  be  found  in  the 
illustrations  under  Syria. 

In  the  mediicvnl  epoch,  stone  was  the  ma- 
terial most  convenient  to  the  workmen,  because 
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it  could  be  handled  easily,  two  or  three  men  at 
a  time  cutting  a  certain  number  of  pieces  out 
of  a  quarry  and  dressing  them  at  once,  prepara- 
tory to  transporting  them  a  short  distance  and 
to  placing  them  immediately  in  the  work.  To 
have  built  on  a  lai^  scale  with  brick  or  nibble 
and  abundance  of  mortar  would  have  involved 
a  long  term  of  preparation  and  more  abundant 
resources ;  but  any  bishop,  abbot,  or  baron  who 
could  command  the  services  of  two 
or  three  stonecutters  and  of  twenty 
labourers,  could  find  a  quarry  in  his 
neigh ttourbood  from  which  sufiicienl 
material  could  be  got  to  carry  his 
building  a  few  courses  higher,  or  to 
turn  one  more  arch  of  the  nave.  It 
is  noticeable  that,  throughout  the 
Middle  Ages  the  stones  usetl  are  of 
moderate  size  in  all  parts  of  the 
building,  there  being  but  few  which 
can  have  needed  any  elaborate  ma- 
chinery for  hoisting  them  into  pUce, 
and  the  greater  number  being  so 
small  that  each  one  could  be  carried 
on  a  man's  shoulder  up  a  ladder  and 
along  a  scafibld.  Figure  8  shows  an 
instance  of  such  mediieval  work,  and 
it  is  evident  that  whether  the  large 
stones  of  the  arch  on  the  right  and 
of  the  wall  above  it  are,  as  here 
shown,  too  heavy  to  be  handled  as 
above  describe*!,  there  would  be  noth- 
ing to  prevent  the  building  of  all  parts 
of  tlie  structure  by  stones  of  forty 
pounds  weight  and  under.  The  lin- 
tels whicli  stretch  across  the  triforium 
gallery  are  the  only  pieces  requiring 
larger  size,  and  these  might  be  re- 
placed by  other  devices.  Figure  9  is 
a  piece  of  the  French  interior  decora- 
tive work  of  the  sixteenth  century, 
in  which  the  extraordinary  skill 
guned  during  the  long  epoch  of 
Gothic  art  was  applied  by  the  build- 
era  in  a  different  way.  Simplicity  of 
construction  having  succeeded,  under 
the  Renaissance,  to  great  complexity, 
>r  THK  Best  the  ingenuity  of  the  stonecutters  was 
Cbktubt.  then  shown  in  their  details,  the  niches, 
colonnades,  and  friezes  of  this  tomb  having 
been  evidently  intended  by  the  workmen  as  a 
raro  masterpiece,  challenging  comparison  with 
any  other  work  known  to  the  artists  ;  while  the 
intimate  relation  maintained  between  the  figure 
sculpture  and  that  whiclj  is  purely  decorative 
carries  still  further  the  Gothic  scheme,  in  which 
there  was  no  sharp  line  of  distinction  between 
the  religious  portrait  statue  and  the  ornaments 
com|)osed  of  mere  zigzags  and  nailheads. 

Tlie  later  stone  cutting,  as  that  of  the  post- 
Renaissance  styles  in  Europe,  affected  a  solid- 
ity and  simplicity  fully  equal  to  that  of  the 
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Roman  Imperial  builders,  and  included  even  some 
methoda  of  work  not  familiar  to  tiiem,  so  far  as 
we  know  from  the  ruina.  The  groin  vaulting  of 
the  seveuteenth  century,  eepeci^ly  in  Italy  and 
Spain,  it)  far  in  excess  of  anytliing  left  us  hy 
the  Romans,  both  in  elaboraCeniss  and  in  the 
atone  cutting  skill  displayed.  In  fact,  it  is  only 
with  the  later  years  of  European  work,  begun 
about  1450,  and  then  only  in  the  south  of 
Europe,  that  stone  cutting  is  attempted  which 


STONE  DBESSINQ 
blocks ;  in  that  case,  the  stone  is  dressed  with  a 
slightly  receding  or  hollowed  bed,  and  the  edges 
of  the  faces  of  the  stones  may  almost  touch,  no 
mortar  being  visible.  Such  joints  as  these  require 
cutting  as  careful  as  that  of  the  faces,  but  the  ac- 
tual surface  should  always  be  more  or  less  rough, 
in  order  to  afford  a  good  bold  for  the  mortar. 

As  for  the  face,  the  simplest  way  of  work, 
compatible  with  a  uniformly  vertical  or  uni- 
formly sloping  wall,  is  what  is  known  as  lock- 
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can  be  called  elaborate  in  our  modem  sense  of 
the  wonl.  —  R.  S. 

BTOHS  DRESBINa  That  part  of  stone 
cutting  which  relntex  to  the  surface  of  stones 
prepared  for  building.  Tliu!<,  the  beils  and 
joints  of  the  stone  may  be  hammer  drensed, 
or  where  finer  work  is  required  and  the  joints 
are  hi  be  made  as  thin  as  possible,  they  may  be 
worked  with  the  point,  for  it  is  rare  to  carry 
them  farther.  Sometime*  the  actual  thirkness 
of  the  mortiir  joint  is  required  to  be  greater  than 
the  external  anci  visible  joint  between  the  two 
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faced  or  pitch-faced  work,  in  which  the  joints 
being  first  determined  and  the  external  edges 
of  the  stone  established  (see  Out  of  Wind  under 
Winci),  a  drove  chinel,  or  a  pitching  chisel  of 
stouter  make,  is  set  with  its  wlge  upon  this  de- 
termined angle  of  the  stone,  and  with  a  blow  a 
rough  splinter  is  broken  off,  the  operation  being 
repented  until  the  face  of  the  stone  is  at  its 
edpea  true  and  vertical,  whatever  rough  projec- 
tions there  may  be  on  the  face  beyond  the  joints. 
The  finish  may  then  be  carried  farther  by  es- 
tablishing a  drafl  on  all  four  edges  of  the  stone, 


STONE  DBESSINQ 

or  at  pleasure  along  tbe  horizontal  edges  only, 
this  process  emphasizing  the  coursed  look  of  the 
whole.  In  the  case  of  drafted  work,  however, 
it  is  less  usual  to  use  a  wholly  rock-faced  finish, 
the  larger  projection  being  then  commonly 
knocked  otT,  so  as  to  bring  the  stone  to  approxi- 
mate uniformity  of  surface.  When  chisel  work 
ia  to  be  used,  the  workman  begins  with  the 
Point  or  Pointing  Tool  (see  those  terms),  a 
straight  bar  of  steel,  square  or  octagonal,  with 
a  four-sided  pyramidal  point,  or  sometimes  a 
very  short  edge.  With  this  point  the  work- 
man cute  channels  across  the  face  of  the  stooe 
diagonally,  and  across  each  other,  all  these  chan- 
nels being  carefully  kept  in  the  same  plane  by 
reference  to  the  edges  and  the  use  of  the  wooden 
straightedge.  The  spaces  between,  where  the 
rugged  stone  still  projects,  are  then  gone  over 
with  the  point  until  the  whole  has  an  approxi- 
mately uniform  surface.    This  can  be  carried  so 
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entering  the  groove  on  one  side  and  leaving  it 
on  the  opposite  side.  The  toothed  chisel  can 
be  used  with  great  effect  on  soft  stone,  if  applied 
much  aa  the  lines  of  cross  hatching  are  applied 
in  ordinary  drawing  ;  the  edge  blow  of  the  tool 
gives  seven  or  eight  short  parallel  lines ;  if  the 
euccessive  blows  are  at  different  angles,  a  sur- 
face is  procured  generally  uniform  and  sutfi- 
ciently  smooth,  but  without  a  regular  tool  mark 
which  can  be  counted,  and  with  a  vetj  happy 
result.  Hammer-finished  work  is  done  by  blows 
directly  upon  the  surtace,  which  bring  a  uni- 
formly lined  or  finely  grained  surface,  but  these 
implements  are  hardly  applicable  to  soft  stone. 
The  steps  and  platforms  for  stairs  of  marble  or 
granite  are  nearly  always  hammer-dressed,  and  for 
this  the  coarseat  hammer,  or  that  which  has  the 
fewest  blades,  is  used.  A  hammer  with  six  blades 
gives  what  is  called  six-cut  work,  and  from  six 
to  twelve-cut  work  is  the  limit    Other  Yftriotiee 
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for,  and  tbe  lines  cut  by  the  point  made  so  regular 
and  fine,  that  the  stone  is  considered  presentable 
for  Eace  work.  It  is  then  asid  to  be  Broached, 
the  rough  projections  between  the  lines  made 
by  the  point"  being  never  more  than  three-quar- 
ters of  an  inch  wide,  nor  projecting  more  than 
one-quarter  of  an  inch.  Instead  of  cutting  par- 
allel lines  by  the  point,  short  and  irregularly 
spaced,  lines  may  be  cut,  producing  what  is 
called  pointed  work,  and  sometimes  rough 
pointed  work,  a  surface  very  effective  in  granite, 
especially  if  having  many  party-coloured  ingredi- 
ents in  its  mass.  If,  however,  it  is  intended  to 
use  the  chisel  of  any  form,  the  point  is  laid 
aside  after  the  first  evenness  of  surface  is  ob- 
tained, and  then,  according  to  the  quality  of 
the  stone  —  hard,  soft,  fine,  or  coarse  in  grain 
—  there  may  be  used  either  the  Toothed  Chisel, 
the  edge  of  which  is  cut  into  blunt  teeth,  having 
about  eight  in  an  ecige  of  three  inches,  or  tbe 
Drove  Chisel,  which  has  a  uniform  straight  edge, 
or  the  Patent  Hammer,  or  Bush  Hammer,  the  two 
last  being  used  for  harder  rock,  the  two  former 
for  the  softer  sandstones  and  limestones.  Drove 
work  is  done  by  the  drove  chisel,  which  outs 
shallow  grooves  sidewise,  the  edge  of  the  tool 


known ;  thus.  Picked,  or  Sparrow- 
billed,  Work  has  a  somewhat  uniform  surface 
produced  by  the  blows  of  a  sharp  point,  so  that 
it  resembles  pointed  work  of  considerable  r^i- 
larity.  A  similar  effect  is  produced  with  less 
labour  by  means  of  the  CrandalL  Vermiculated 
work  is  that  sometimes  seen  in  neoclassic  build- 
ings, in  which  the  surface  looks  as  if  worms  had 
eaten  their  way  about  the  surface  without  going 
below  a  certain  fixed  depth  ;  it  is  an  awkward 
way  of  expressing  the  efiect  of  rough  stone, 
which  could  be  better  done  by  some  form  of 
rock-faced  work.  Rusticated  work  is  merely 
the  sinking  of  the  joints,  or,  more  properly,  the 
raising  of  the  larger  part  of  the  face  of  each 
stone  beyond  the  joint.  —  R.  S. 

(See  Axe,  II.;  Boast;  Chase;  Dab;  Draft; 
Hammer-dressed ;  Nig ;  Nobble ;  Quarry.i 
faced  ;  Rock-faced ;  Scabble ;  Scutching ; 
Skiflling.) 

BTOmiHBNaB.  A  prehistoric  and  mega- 
lithic  monument  in  Wiltshire,  England,  not  far 
from  Salisbury.  It  is  the  most  imposing  mega- 
lithic  monument  in  existence,  though  not  cover- 
ing as  much  ground  as  those  at  Camac,  in 
Brittany. 
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STONE  UMB.  Lime  made  by  calcining 
limestone  or  marble  in  a  proper  kiln.  The 
quality  of  the  lime  varies  with  the  amount  of 
sand,  clay,  or  silicates  mixed  with  the  pure  cal- 
careous element  of  the  stone. 

STONE  SETTING.  The  art  and  practice 
of  putting  into  permanent  place  the  stones  pre- 
pared for  building,  including  the  preparation 
and  spreading  of  mortar,  if  used,  the  laying  of 
lead  joints  where  needed  (as  between  bases  and 
shafts,  or  shafts  and  capitals),  and  the  exact 
turning  of  arches  made  up  of  wedge-shaped 
solids  (see  Voussoir),  and  similar  work.  (See 
Stone  Cutting.) 

STONEWARE.  Potter's  ware  made  of 
very  silicious  clay,  or  of  clay  and  flint,  which, 
when  properly  mixed,  moulded,  and  fired, 
becomes  vitrified  throughout.  It  is  often 
moulded  to  form  copings,  chimney  tops,  etc. 

STOOL.     A,   Same  as  Seating. 

B,  The  small  moulded  shelf  under  the  sash 
of  a  window,  serving  as  an  interior  sill. 

STOOP.  A.  In  New  York  and  in  those 
cities  which  have  followed  New  York  in  this 
respect,  an  out-of-door  flight  of  stairs  with  a 
platform  at  the  top,  the  whole  constituting  the 
means  of  approach  to  the  front  door. 

B.  By  extension,  in  parts  of  the  northeast 
United  States,  a  porch,  veranda,  platform,  or 
terrace  of  any  sort.  Thus,  the  inhabitants 
of  a  small  frame  house  in  a  village  speak  of  the 
front  stoop  and  the  back  stoop,  meaning  any- 
thing from  a  flight  of  three  steps  and  a  small 
platform  to  a  veranda  covering  the  whole  side 
or  end  of  the  house.     (Also  written  Stoup.) 

—  R.  S. 

Box  Stoop.  In  New  York,  since  1880,  a 
stoop  making  a  quarter  turn,  having  a  plat- 
form, and  presenting  the  side  of  the  lower 
flight  to  the  street.  This  structure  requires  a 
vertical  wall  and  parapet  on  the  outer  side, 
whence  the  name. 

STOP  (n.).  Anything  serving  to  keep  a 
door  or  casement  from  swinging  past  its  proper 
plane  when  shut  or  open  ;  or  to  keep  a  sliding 
sash,  shutter,  or  door  in  its  proper  grooves ;  or 
to  stop  a  door  or  drawer  from  going  too  far 
into  the  frame  in  which  it  slides.  Stops  may 
be  permanent  or  temporary,  and  the  permanent 
ones  may  form  a  part  of  the  structure  or  be 
inserted  afterward  at  pleasure. 

STOP  BEAD.  A  continuous  strip  or 
moulding,  usually  shaped  into  a  half  round 
on  one  edge,  whence  its  name,  bead,  and  serv- 
ing to  keep  a  sliding  sash  or  similar  member 
in  its  place.  When  such  a  sash  has  to  be 
taken  out  for  repairs,  or  the  like,  the  stop  bead 
is  usually  removed ;  it  is  therefore  in  good 
work  often  held  by  screws  only. 

STOPCOCK.     (See  Cock.) 

STORAGE  BATTERT.  (See  Electrical 
Appliances.) 
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STORAGE         BUILDING ; 
HOUSE.     (See  Warehouse.) 

STORE.  A.  A  place  for  the  storing  of 
goods  of  any  kind ;  in  this  sense,  nearly  equiva- 
lent to  Storehouse.  (Compare  also  Ware- 
house.) Stores  in  this  sense  are  not  usually 
the  subject  of  careful  architectural  treatment ; 
they  are  apt  to  be  extremely  plain  and  bare 
buildings  of  greater  or  less  strength  in  the 
floors  and  walls,  according  to  the  material  ex- 
pected to  be  deposited  in  them. 

B.  A  place  for  the  exhibition  and  sale  of 
goods ;  a  shop.  In  this  sense,  common  in  the 
United  States  and  in  many  of  the  British 
colonies.  Buildings  designed  for  stores  in  this 
sense  have  been  erected  during  the  second  half 
of  the  nineteenth  century  in  the  great  cities 
of  Europe  and  the  United  States,  and  some  of 
these  buildings  are  of  very  great  size  and  cost. 
Buildings  for  Departmental  Stores  (see  below) 
have  been  erected  covering  100,000  square 
feet  of  ground  and  six  or  seven  stories  high ; 
the  whole  being  occupied  by  salesrooms  and 
the  workrooms  for  persons  who  receive  and  de- 
liver goods,  unpack,  pack,  and  repair  them, 
and  in  other  ways  serve  the  salesrooms  to 
which  the  public  has  access.  It  does  not 
appear,  however,  that  as  yet  careful  architec- 
tural thought  has  been  given  to  the  problem 
of  the  planning  and  construction  of  these  build- 
ings. In  the  plural,  Stores,  see  Cooperative 
Store  below.  —  R.  S. 

Cottperative  Store.  A  store  in  sense  B, 
kept  up  by  a  cooperative  society,  to  enable  its 
members  to  procure  goods  cheaply  by  eliminating 
profits.  In  Great  Britain,  often  called  the 
Stores,  in  ordinary  conversation. 

Departmental  Store.  An  establishment 
for  the  sale  of  goods  of  many  varieties.  The 
stafl"  of  employees  being  very  great,  and  the 
goods  offered  for  sale  being  of  many  widely 
different  sorts,  there  have  to  be  established 
departments  almost  wholly  independent  of  the 
others,  and  each  having  a  superintendent. 

—  R.  S. 

STORE  FRONT.     Same  as  Shop  front. 

STOREHOUSE.  A  building  used  for  the 
storage  of  goods ;  the  general  term.  (See  Stor- 
age Warehouse,  under  Warehouse.) 

STOREROOM.  A  room  for  the  conven- 
ient storage  of  goods  or  reserved  stock,  not 
exposed  for  sale,  in  connection  with  a  shop  or 
store;  or  of  domestic  supplies  in  a  dweUhig 
house.  \ 

STORM  CELLAR.  In  countries  where 
tornadoes  are  to  be  feared,  a  structure  partly 
or  whoUy  underground,  intended  for  shelter  and 
safety  when  a  tornado  threatens  to  pass  over 
the  spot.  In  the  middle  west  of  the  United 
States  the  tornadoes  travel  eastward  or  north- 
eastward, and  the  nile  is,  when  you  see  the 
black  cloud  approaching,  to  run  northwesterly 
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from  what  appears  to  be  its  course.  As,  then, 
the  tornado  approaches  from  the  west  or  south- 
west, it  is  usual  to  place  the  storm  cellar 
northwest  of  the  house,  and  connected  with  the 
cellar  under  the  house  by  a  tunnel. 

STORM  DOOR.  Same  as  Weather  Door, 
(which  see,  under  Door). 

8TORT.  A,  The  space  in  a  building  com- 
prised between  the  top  of  a  floor  and  the  top 
of  the  floor  next  above;  hence,  one  of  the 
structural  subdivisions  in  the  height  of  a  house. 
(See  Attic;  £ntresol ;  £tage;  Mezzanine; 
Piano  Nobile ;  Rez-de-Chauss^e.) 

B.  A  tier,  a  horizontal  row  of  windows,  or 
the  like,  forming  a  large  architectural  detail, 
and  making  up  one  of  several  successive  stages, 
even  where  no  floors  exist. 

8TORT  POST.  In  stories  open  to  the 
street,  as  in  some  shops  oj  sheds,  one  of  the 
posts  under  the  beam  which  supports  the  exte- 
rior wall. 

8TORT  ROD.  A  rod  cut  to  the  exact 
height  of  a  story,  from  top  of  floor  to  top  of 
floor,  used  to  ascertain  the  proper  height  for  the 
risers  of  the  staircase  by  dividing  the  rod  into 
as  many  equal  subdivisions  as  there  are  steps. 

8T088,  VXHT;  sculptor  and  engraver;  b. 
about  1447  (in  Krakau,  Poland) ;  d.  1533. 

He  was  a  weU-known  master  as  early  as 
1472,  in  which  year  he  finished  the  great  altar 
of  the  King  Kasimir  in  the  cathedral  of  Kra- 
kau. In  1496  he  made  the  first  model  for  the 
shrine  of  S.  Sebaldus  in  the  church  of  that 
saint  in  Nuremberg,  which  was  carried  out  by 
Peter  Vischer  (see  Vischer). 

F&b,  Oeschichte  der  Bildende  KUnste. 

8TOUP.  A.  A  basfn  for  holy  water, 
placed  in  a  niche  or  against  a  wall  or  pillar 
near  the  entrance  of  a  Koman  Catholic  church. 

B.    Same  as  Stoop. 

8TOVB.  A,  A  heated  room  of  any  sort, 
as  a  greenhouse,  in  which  an  especially  high 
temperature  is  maintained  for  tropical  plants; 
a  drying  chamber  used  in  various  manufactures ; 
a  Laconicum,  or  sweat  room. 

B.  A  warming  or  cooking  apparatus,  gen- 
erally of  iron,  and  portable.  In  Germanic  and 
other  cold  countries  the  stove  is  often  a  more 
important  and  permanent  structure,  built  of 
glazed  tiles,  more  or  less  decorative  in  charac- 
ter, and  so  situated,  generally,  as  to  warm 
contiguous  rooms.     (See  Rang.) 

STOWIS,  RICHARD  DE ;  architect. 

He  built  the  Eleanor  Cross  (see  Cross  of 
Queen  Eleanor)  at  Lincoln  (England),  and 
about  1306-1310  was  employed  as  cementOr 
rius  at  Lincoln  Cathedral.  He  contracted  to 
continue  the  central  tower. 

Hunter,  On  the  Death  of  Quttn  Eleanor  of 
Castille. 

8TRACK,  JOHAm?  HIONRICH;  archi- 
tect; b.  July  24,  1805;  d.  June  13,  1880. 
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He  studied  architecture  with  Schinkel  (see 
Schinkel),  and  in  1834  went  to  Italy.  After 
his  return  he  was  made  professor  in  the  Acad- 
emy of  Berlin.  In  1862  Strack  went  to 
Athens  and  superintended  the  excavation  of  the 
theater  of  Dionysos.  He  published  D<i8  alt- 
griechische  Theatergebande  (1843,  folio); 
Zeigel  Bauwerke  des  Mittelalters  und  der 
Renaissance  in  Italien  (BerHn,  1889,  folio); 
Baudenkmdler  Roms  des  XV.-XVL  Jahr- 
hunderts:  erganzung  zu  LetarouiUy  (Berlin, 
1891,  folio)  etc. 

AUgemeine  deutache  Biographie, 

8TRAIGHTEDOE.  A.  A  ruler  used  by 
draughtsmen  for  ruling  long  lines  for  which  the 
T  square  cannot  be  conveniently  employed; 
e.g,  the  converging  lines  of  a  large  perspective 
drawing.  It  is  usually  of  light,  hard  wood, 
but  hard  rubber  and  celluloid  are  also  used. 

B.  An  implement  used  in  building,  for 
various  purposes.  For  laying  oflf  long  lines 
and  for  testing  the  evenness  of  a  plane  surface 
of  plaster  or  stone,  a  thoroughly  seasoned 
board  with  an  edge  planed  perfectly  true  is 
employed.  For  testing  levels  a  long,  wide 
board  is  used,  having  the  lower  edge  perfectly 
true  and  the  middle  part  of  the  back  or  upper 
edge  parallel  to  it;  from  this  part  the  back 
tapers  somewhat  to  either  end.  It  is  used  by 
setting  the  lower  edge  on  the  surface  or  sur- 
faces to  be  tested,  and  applying  the  spirit-level 
to  the  middle  of  the  back. 

— A.  D.  F.  Hamlin. 

8TRAIGHT  LINE  PEN.  Same  as  Draw> 
ing  Pen,  B  (which  see  under  Pen). 

8TRAIN.  The  deformation  or  change  of 
shape  of  a  body  as  the  result  of  a  Stress  (which 
see). 

Breaking  8traln.  A  strain  so  great  that 
the  body  subjected  to  it  is  ruptured. 

8TRAIN  DIAGRAM ;  POLTOON.  A  geo- 
metrical diagram  used  in  the  graphical  method 
of  determining  the  strains  in  a  framed  structure, 
such  as  a  truss.  The  given  loads  or  other  outer 
forces  are  represented  in  amount  and  direction 
by  a  series  of  lines ;  other  lines  are  plotted  to 
the  same  scale  corresponding  in  direction  to  the 
respective  members  of  the  structure.  On  com- 
pletion of  the  polygon,  these  latter  may  be 
directly  measured  by  scale  on  the  drawing. 
The  process  is  similar  to  that  employed  in  the 
Polygon,  and  the  Parallelogram,  of  Forces. 

8TRAININO  ARCH.     (See  under  Arch.) 

8TRAININO  BEAM.     (See  under  Beam.) 

8TRAINING  PIECE.  Same  as  Straining 
Beam  (which  see  under  Beam). 

8TRAP  ORNAMENT ;  TVORK.  A  method 
of  ornamentation,  especially  characteristic  of 
the  time  of  Elizabeth  in  England,  composed 
of  a  capricious  interlacing,  folding,  and  inter- 
penetration  of  bands  or  fillets,  sometimes  rep- 
resented as  cut  with  foliations. 
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STREET   ARCHITECTUHE 

At  Rouen.  !n  Normandy.    Two  fronta  of  private  strongly  marked   central   feature  carried  Ihrongh 

hooses  daUiig   from  the  siitennih  century.      The  the  whole  front,  from  the  lowest  story  to  the  dormer, 

ground  story  with  the   shop-frontH  has  been   too  is  remarkable  as  showing  the  indifference  the  de- 

mnch  niodiHed  to  be  of  interest,  but  the  rest  of  the  signer  felt  with  regard  to  the  relative  narrowneas 

facade  U  in  each  case  fairly  well  preserved.     The  of  his  fafade. 


STRAW  HOUSE 

&TRAW  HOUSR     (See  Grajss  House.) 

STREET.  A  public  way  in  a  village,  town, 
or  city ;  the  continuation  of  a  road  through  a 
district  thickly  covered  with  houses  and  upon 
which  the  houses  face.  The  term  may  be  con- 
sidered as  including  the  actual  surface  of  the 
ground  with  the  pavements,  or  other  covering 
and  preparation  of  the  ground  to  bear  travel, 
together  with  the  gutters  and  similar  con- 
veniences ;  or  it  may  include  the  soil  below  and 
the  air  space  above,  as  when  an  exercise  of  the 
legal  right  of  a  community  to  cany  out  repairs 
or  the  like  is  in  question  ;  or,  finally,  it  may 
even  be  considered  as  including  the  houses  facing 
upon  the  roadway,  and  their  gardens  and  ap- 
proaches. (See  Alley  ;  Calle  ;  Fondamenta ; 
Galleria ;  Gallery  in  senses  F  and  G ;  Mews ; 
Passage  (II),  pronounced  as  in  French;  Rio 
Terrk  ;  Riva ;  Wynd.)  Also  under  the  general 
head  come  such  terms  as  avenue;  place^  in  the 
sense  of  a  limited  part  of  longer  street ;  road^ 
in  the  sense  used  in  London  for  long  streets,  until 
lately  suburban ;  terrace,  in  nearly  the  same 
sense  as  place,  above ;  and  local  terms  such  as 
chauss^ef  circle,  cit4,  court,  crescent,  gasse, 
each  of  which  is  capable  of  distinct  explana- 
tion. 

STREET,  GEORGE  EDMUND,  R.A.,  F. 
S.A. ;  architect;  b.  June  20,  1824;  d.  Dec. 
18,  1881. 

Id  1844  he  entered  the  atelier  of  Sir  George 
Gilbert  Scott  (see  Scott,  G.  G.).  In  1852  he 
was  appointed  diocesan  architect  at  Oxford, 
England,  and  afterward  held  the  same  office 
for  the  dioceses  of  York,  Ripon,  and  Winchester. 
In  1856  he  established  his  office  in  London. 
He  restored  a  large  number  of  mediaeval  monu- 
ments, the  cathedrals  of  York,  Carlisle,  Bristol, 
and  Dublin,  the  church  of  S.  Peter  Mancroft 
at  Norwich,  the  church  at  Hythe,  etc.  He 
built  a  very  large  number  of  new  churches  in 
the  Gothic  styles,  being  especially  successful  in 
the  smaller  designs.  In  1867  he  entered  the 
memorable  competition  for  the  new  Courts  of 
Justice  in  London,  and  in  1868  was  appointed 
architect  of  that  work.  A  list  of  his  works  is 
given  in  the  BuUder,  Vol.  XLL  (1881),  p.  779. 
Street  was  made  a  member  of  the  Royal  Academy 
in  1871,  and  was  afterward  elected  president 
of  the  Royal  Institute  of  British  Architects. 
He  published  Brick  and  Marble  Architecture 
in  Northern  Italy  (1855,  1  vol.  8vo),  Gothic 
Architecture  in  Spain  (1865,  1  vol.  8vo), 
and  numerous  contributions  to  periodicals, 
especially  the  Ecclesiologist  and  the  Transac- 
tions of  the  Royal  InstitxUe  of  British  Archi- 
tects, His  notes  on  the  sepulchral  monuments 
of  Italy  were  published  by  the  Arundel  Society 
(1  vol.  folio,  1883). 

A.  E.  Street,  Memoir  of  George  Edmund  Street ; 
Obituary  in  Builder,    1881,  Vol.  XLI.,  p.  777. 

That  pre- 
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pared  to  face  the  street,  and,  in  a  more  general 
sense,  city  architecture  generally. 

The  cities  of  antiquity  seem  to  have  had  a 
street  architecture  of  which  the  modems  can 
form  but  little  conception.  This  is  the  arrange- 
ment of  numerous  covered  galleries,  porticoes, 
and  buildings  open  to  all  comers,  which,  in  the 
more  sumptuous  towns,  occupied  a  great  deal  of 
space.  Antioch,  Palmyra,  Crerasa,  and  other 
cities  of  Syria  were  remarkable  for  their  long 
and  straight  avenues  flanked  by  double  colon- 
nades supporting  roofs,  so  that  for  considerable 
distances  the  footway  was  roofed  and  formed  a 
continuous  portico.  What  the  city  of  Rome 
possessed  were  the  splendid  Imperial  Fora, 
which  were  added  to  the  Roman  Forum,  by 
different  emperors,  on  the  north  and  also  east- 
ward of  the  Capitol.  Meanwhile,  the  exteriors 
of  private  houses  were  probably  of  minor  im- 
portance, and  even  great  public  monuments  were 
more  commonly  low  and  plain  in  their  outside 
appearance,  temples  only  having  an  effective 
external  architecture.  For  the  modem  city, 
then,  the  consideration  of  street  architecture 
begins  with  the  Middle  Ages,  going  back  to 
antiquity  only  for  lessons  in  landscape  architec- 
ture. It  is  with  the  improvement  of  those 
crowded  mediseval  cities,  too,  that  the  legal 
aspect  of  street  architecture  demands  attention. 
Overhanging  upper  stories  had  to  be  forbidden ; 
private  owners  had  to  be  checked  when  their 
fronts  encroached  upon  the  roadway ;  dangerous 
cellar  steps  had  to  be  guarded ;  narrow  and 
dark  alleys  had  to  be  closed  with  gates:  and 
little  by  little  the  modem  city  has  grown  up, 
sacrificing  picturesqueness  and  often  seemliness 
to  sanitary  conditions  and  the  appearance  of 
uniform  ordonnance.  —  R.  S. 

STRISNOTH.  In  building,  commonly  in  the 
phrase  STRENGTH  OF  MATBRIALS.  The 
power  of  solid  bodies  to  resist  forces  which  tend 
to  change  their  shape,  position,  or  consistency. 
This  power  is  developed  in  their  resistance  to 
the  various  stresses  to  which  they  are  sub- 
jected, viz.y  stresses  of  compression,  of  tension, 
of  shear,  of  torsion,  and  transverse  stresses. 
The  science  of  the  resistance  of  materials  has 
for  its  object  to  determine  the  internal  stresses 
developed  in  the  different  parts  of  a  stmcture, 
and  to  enable  its  parts  to  be  proportioned  with 
economy.  It  is  in  part  theoretical  and  partly 
experimental. 

Nearly  all  the  solid  materials  used  in  con- 
struction possess  a  greater  or  less  degree  of 
elasticity,  a  property  which  tends  to  cause  a 
body  to  return  to  its  original  shape  upon  the 
removal  of  the  external  force  by  which  it  has 
been  defonned.  If  by  reason  of  the  application 
of  an  excessive  force  the  body  does  not  resume 
its  original  shape,  its  elasticity  has  been  im- 
paired, the  elastic  limit  has  been  exceeded. 
Within  the  elastic  limit  the  deformations  are 
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proportional  to  the  applied  forces.  The  elonga- 
tion or  shortening  of  a  bar  under  tension  or 
compression  (/)  is  proportional  to  the  applied 
force  (P)y  and  to  the  length  of  the  bar  (L),  and 
inversely  to  its  cross-sectional  area  (A),  and  to 
a  specific  constant  called  the  ^'Modulus  of 
Elasticity  '*  of  the  material,  represented  by  the 
letter  (E) ;  we  have  therefore  the  relations : 

P=^'andZ=^^ 


EA 


I  . 


As  the  ratio  —  is  very  small,  E  is  generally  a 

Zj 

very  large  number.  If  ^  is  made  =  1,  and 
—  =  1,  then  E=P,  E  therefore  is  the  imagi- 
nary force  which  would  double  the  length  of 
the  rod  under  tension,  or  reduce  it  to  zero  under 
compression.  Thes^  forces  are  imaginary  be- 
cause the  formula  assumes  them  applicable  to 
all  elongations  and  compressions,  whereas  this 
is  only  true  within  the  elastic  limit  of  the 
material. 

Compression  tends  to  reduce  the  length  of 
the  body  subjected  to  it,  and  is  accompanied  by 
lateral  expansion.  If  carried  to  the  limit,  it  de- 
stroys the  body  by  crushing  It.  This,  however, 
applies  to  short  blocks  three  or  four  diameters 
in  height.  When  the  length  is  twelve  times 
the  thickness  or  more,  the  tendency  to  bend 
modifies  the  distribution  of  the  compression  on 
the  section,  and  in  very  long  columns  pro- 
duces rupture  by  bending.  Short  bodies  when 
crushed  act  differently  according  to  their  struc- 
ture. Granular  bodies,  as  brick,  stone,  cast 
iron,  fail  by  the  separation  of  cones  or  pyramids 
which  slide  down  along  the  slopes  of  a  central 
cone  or  pyramid.  If  the  body  is  four  or  five 
times  as  long  as  its  thickness,  two  cones  remain 
upon  the  upper  and  lower  bases,  and  the  sides 
flake  off  between  them.  If  fibrous,  as  wood,  the 
fibres  will  buckle  and  the  block  will  split  end- 
wise under  pressure ;  if  the  fibres  cohere  strongly 
as  in  wrought  iron  and  steel,  the  body  will 
bulge,  in  the  shape  of  a  barrel.  This  bulging 
varies  with  the  hardness  of  the  material.  In  a 
recent  experiment  with  steel  from  the  head  of 
a  rail,  the  side  next  to  the  surface,  which  had 
been  hardened  by  the  hammering  of  the  wheels, 
bulged  very  little ;  most  of  the  deformation  was 
on  the  side  of  the  specimen  most  remote  from 
the  head  of  the  rail.  Under  tension  a  body 
elongates  and  contracts  laterally,  a  feature 
which  becomes  very  marked  as  the  specimen 
approaches  rupture. 

Shear  is  a  stress  acting  upon  any  section  of 
a  body  paraUel  to  the  plane  of  section,  tending 
to  make  the  parts  slide  upon  each  other.  Re- 
sistance to  the  shearing  stress  is  the  molecular 
force  developed  in  the  section  equal  and  con- 
trary to  the  shear.  In  a  beam  loaded  with 
detached  weights,  the  reaction  of  the  supports 
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being  forces  acting  upward,  the  shear  at  any 
point  is  equal  to  the  reaction  at  one  end  less 
the  sum  of  all  weights  between  the  point  and 
the  support  considered,  and  is  uniform  from  one 
weight  to  the  next.  It  becomes  zero  at  the 
point  where  the  sum  of  the  weights  is  equal  to 
the  reaction  on  the  same  side  of  the  section. 
If  the  load  is  continuous,  the  shear  will  diminish 
gradually  from  either  support  to  its  zero  point. 
In  a  system  of  detached  weights,  the  shear  at 
any  point  by  its  distance  from  the  next  weight 
between  it  and  the  support,  is  the  increase  in 
bending  moment,  to  be  added  to  the  bending 
moment  at  the  weight  considered. 

Transverse  Stress.  Assume  a  prismatic 
bar  or  beam  resting  upon  two  supports  and 
loaded  with  a  weight.  The  reactions  of  the 
supports  are  forces  acting  upward.  Consider 
a  section  between  the  weight  and  one  support. 
This  portion  is  acted  upon  by  the  force  P, 
which  tends  to  cause  it  to  slide  upward  at  the 
plane  of  section.  This  is  the  shearing  stress. 
The  resistance  to  shear  is  a  molecular  force  de- 
veloped in  the  section  equal  and  opposite  to 
the  shearing  stress.  Under  the  same  condi- 
tions the  force  P,  multiplied  by  its  distance 
from  the  section,  is  the  bending  moment  about 
that  section.  It  tends  to  bend  that  portion  of 
the  beam  upward,  compressing  the  fibres  in  the 
upper  half  of  the  beam,  and  extending  those  in 
the  lower  half.  If  we  had  considered  the  other 
portion  of  the  beam,  the  part  carrying  the 
weight,  the  treatment  would  have  been  the 
same,  only  the  shear  from  the  reaction  of 
the  support  would  be  reduced  at  the  position 
of  the  weight,  which  acts  downward,  making 
the  shear  between  the  weight  and  the  section 
equal  to  the  difference  between  the  weight  and 
the  reaction.  The  bending  moment  also  would 
be  reduced  by  the  moment  of  the  weight,  that 
is,  the  weight  multiplied  by  its  distance  from 
the  section  considered.  The  moment  of  resist- 
ance of  the  fibres  to  compression  and  extension, 
that  is,  the  sum  of  the  resistance  of  all  the 
fibres,  each  by  its  distance  from  the  centre  line 
which  is  neither  extended  nor  compressed,  must 
be  equal  and  contrary  to  the  bending  caused  by 
the  external  forces.  The  stresses  upon  the 
fibres  are  proportional  to  their  distance  from 
the  centre  line  (the  neutral  axis),  the  outermost 
fibres  are  therefore  the  most  strained,  and 
rupture  begins  with  them.  By  a  principle  of 
mechanics  a  shearing  stress  in  one  plane  is  ac- 
companied by  a  shearing  stress  of  equal  intensity 
in  a  plane  at  right  angles  to  the  first.  The  ver- 
tical shearing  force  therefore  at  any  section 
causes  an  equal  horizontal  shearing  force  dis- 
tributed over  the  section  and  greatest  at  the 
neutral  axis.  This  horizontal  shear  is  familiarly 
shown  by  the  fact  that  two  equal  beams  placed 
one  on  top  of  the  other  will  bear  only  half  as 
great  a  load  as  a  single  beam  of  the  joint  depth 

664 


STRENGTH 

of  the  two,  unless  these  be  prevented  from 
sliding  upon  each  other  by  means  of  keys  and 
bolts.  The  two  resist  bending  aa  2h^,  h  being 
the  depth  of  each  ;  the  single  (or  the  compoimd) 
beam  resists  as  (2  A)'=  4  h^. 

Torsion  is  produced  when  a  bar  fixed  at 
one  end  is  subjected  to  forces  forming  a  couple 
in  a  plane  perpendicular  to  the  axis  of  the  bar. 
It  tends  to  revolve  in  their  own  plane  the  trans- 
verse sections  of  the  bar,  and  to  change  the 
straight  fibres  into  spirals. 

Of  the  materials  commonly  used  in  building, 
cast  iron  is  generally  the  least  reliable,  where 
exposed  to  bending  stresses.  Its  resistance  to 
compression  is  four  or  five  times  as  great  as  its 
tensile  strength.  Wrought  iron  and  mild  steel 
have  about  the  same  strength  to  resist  tension 
and  compression,  their  resistance  to  shear  is 
about  two-thirdB  of  their  tensile  strength. 
Wood  varies  greatly  in  strength.  Its  resist- 
ance to  tension  is,  as  a  rule,  considerably 
greater  than  its  resistance  to  compression.  Its 
resistance  to  shear  across  the  grain  is  also 
slight,  though  very  much  greater  than  its  re- 
sistance to  horizontal  shear  (shear  along  the 
grain)  which  is  very  small,  varying  from  200 
to  300  pounds  to  the  square  inch  for  the  softer 
woods,  to  600  or  even  1000  for  the  harder  and 
tougher  kinds.  It  is  difficult  to  develop  the 
full  tensile  strength  of  timber  because  to  con- 
nect it  in  such  manner  as  to  apply  tension, 
notches  or  gains  must  be  cut  into  it  which 
weaken  the  stick. 

The  horizontal  shear  from  the  key  to  the  end 
of  the  timber  must  be  equal  to  the  compression 
of  the  key  upon  the  fibre  of  the  beam.  Conse- 
quently the  deeper  the  key  seat  the  greater 
must  be  its  distance  from  the  end.  The  depth 
of  the  key  seat  also  diminishes  the  section  of 
the  timber.  This  may  be  made  less  if  long 
timbers  are  to  be  connected  by  not  placing  the 
keys  opposite  to  each  other. 

Breaking  Strength;  Cmahlng  Strength; 
Shearing  Strength;  Tensile  Strength;  Tor- 
sional Strength  ;  Transverse  Strength ;  same 
as  Ultimate  Strength  in  resistance  to  a  force 
tending  to  cause  rupture;  crushing;  shearing 
(see  Shearing  Weight);  tension;  twisting; 
cross  breakage,  —  respectively.  This  use  of 
the  term  strength  is  familiar,  but  erroneous. 

Ultimate  Strength.  The  last  and  greatest 
strength  in  a  piece  of  material  as  noted  by  test- 
ing in  it  the  extreme  power  of  resistance  ob- 
served just  before  it  gives  way. 

"Working  Strength.  The  strength  which 
in  practice  it  is  considered  safe  to  depend  on,  in 
any  given  material  or  member.  It  was  formerly 
determined  by  dividing  the  ultimate  strength 
of  the  material  (the  Breaking  Load)  by  a 
"factor  of  safety"  which  expressed  a  ratio 
determined  by  experience  to  provide  for  unseen 
contingencies.      At  this  day,   however,   it  is 
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usual  to  refer  the  working  stress  to  the  elastic 
limit  of  the  material,  —  the  stress  at  which 
permanent  deformation  takes  place.  This  can- 
not be  exceeded ;  and  the  allowed  stress  is  gen- 
erally limited  to  one-third  or  one-half  of  the 
elastic  limit,  or  in  extreme  cases  to  two-thirds. 
Allowance  is  made  for  impact  if  the  structure 
is  exposed  to  shock,  and  for  variable  stresses 
according  to  the  conditions  of  the  case. 

MiddletoD,  Strains  in  structures,  a  text-book 
for  students,  London,  1887,  1  vol.  12mo.;  Kent, 
The  Strength  of  Materials,  New  York,  1890, 
1  vol.  12mo.;  Tarn,  The  Mechanics  of  Architec- 
ture, London,  1892,  1  vol.  12mo.;  Philbrick, 
Beams  and  Girders:  Practical  Formulas  for 
their  Resistance,  New  York.  Van  Nostrand,  1886, 
1  vol.  16mo. 

—  W.  R.  HUTTON. 

STRESS.  The  mutual  action  caused  at  the 
surface  of  contact  between  two  bodies,  whereby 
each  exerts  a  force  upon  the  other.  Also  the 
similar  force  between  two  imaginary  parts  of  a 
body,  as  on  the  opposite  sides  of  an  imaginary 
section  taken  at  any  point  of  the  body  under 
consideration.  Thus,  a  column  exerts  by  its 
weight  a  downward  force  on  its  foundation, 
which  reacts  upward  on  the  column :  each  of 
these  bodies  is  said  to  be  in  a  state  of  stress. 
And,  in  like  manner,  at  any  part  of  the  column, 
the  parts  on  each  side  of  an  imaginary  plane 
passed  through  the  column  react  upon  one  an- 
other, and  are  in  a  state  of  stress. 

The  effect  of  a  stress  on  a  body  is  to  pro- 
duce a  change  of  shape,  which  deformation  is 
called  strain.  Thus,  in  the  above  case,  each 
of  the  two  bodies  is  compressed  or  shortened 
vertically.  These  definitions  are  those  main- 
tained by  Rankine^  and  other  scientific  men, 
although  the  distinction  made  has  not  yet  re- 
ceived universal  acceptance,  and  the  terms  are 
in  common  usage  confused  and  often  taken  as 
synonymous.  —  D.  N.  B.  S. 

STRESS  DIAGRAM.  (See  Strain  Dia- 
gram.) 

STRETCHER.  In  masonry,  a  solid,  as  a 
brick  or  stone  laid  lengthwise  in  the  wall. 
(Compare  Binder ;  Header ;  Through  Stone.) 

STRETCHING.  Laying  lengthwise,  as 
bricks  in  a  wall. 

STRETCHING  COURSE.  In  masonry, 
a  course  of  stretchers,  in  contradistinction  to 
one  of  headers,  whicli  would  be  a  Bond  Course. 

STRETCHING  PIECE.  Properly,  a  tie ; 
frequently  a  strut  or  brace,  a  term  more  com- 
mon in  furniture  making  than  in  building. 

STRIGUi  ORNABflENT.  In  Roman  archi- 
tecture,  a  decoration  of  a  flat  member,  as  a 
fascia,  with  a  repetition  of  slightly  curved  ver- 
tical flutings  or  reedings,  supposed  to  resemble 
the  strigll  or  scraper  used  after  anointing. 

iRankine,  William  John  Macquorn  (1820- 
1872),  civil  engineer  and  discoverer  in  physical 
science. 
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STRIKR     A.   To   dress  and  smooth,   as 

the  outer  edge  of  a  joint  of  mortar  between 

two  bricks  or  Btones.      Struck  joiaU  are  those 

which  have  been  shaped  either  with  a  trowel  or 


a  special  instrument,  and  the  striking  of  the 
joints  is  usually  called  for  in  the  specifications 
of  the  mason  work, 

B.  To  take  down  and  remoTe,  as  a  tempo- 
rary structure,  especially  of  a  centre,  as  of  an 
arch  or  vault.  ' 

BXRIKBR.  A  slightly  bevetled  metal 
plate  set  in  the  jamb  of  a  door  to  receive  and 
guide  the  door  latch  to  its  socket  in  closing. 

BTRINO.  One  of  the  sloping  members  of 
a  stair,  usually  a  thick  plank,  which  supports 
the  steps  and  landings.  Hence,  by  extension, 
the  Kamp  or  side  piece  of  a  stone  or  other  solid- 
built  stair,  if  not  so  high  as  to  be  a  parapet. 

Braoketed  String.  An  Upen  String  hav< 
ing  bracket-shaped  pieces  secured  to  its  face  in 
the  angle  between  each  tread  and  the  riser  be- 
low ;  the  bracket  raitreing  with  the  end  of  the 
riser  and  seeming  to  support  the  end  of  the  tread. 

Cloaa  or  Cloaad  String,  A  string  having 
its  upper  edge  straight,  and  in  general  parsUe! 
with  the  lower  edge,  so  that  the  outer  ends  of 
the  treads  and  risers  butt  against  it  and  are  con- 
cealed.    (Conipare  Open  String.) 

Curb  String.     Same  as  Close  String. 

Cut  String.  When  of  wood,  the  same  as 
Open  String;  the  upper  edge  being  cut  into 
notches  to  receive  the  treads  and  risers. 

Cut  and  Mltted  String.  A  Out  String  of 
which  the  vertical  edges  of  the  notches  are 
made  to  mitre  with  the  ends  of  the  risers. 

Faoa  String.  The  string  at  the  outer  and 
exposed  edge  of  a  stair  as  distinguished  from 
the  wall  nnd  the  rough  strings.  It  may  be  a 
part  of  the  actual  construction,  or  merely  a 
piece  of  better  material  or  finish  applied  to  the 
face  of  the  supporting  member. 

Horaed-out  String.     (See  Horse,  v.) 

Housed  String.     (See  House,  v.) 

Open  String.     A  String  which  has  its  upper 

edge  notched,  or  otherwise  worked  to  the  shape 
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of  the  steps,  so  that  the  treads  and  riseis  are 
supporl«d  by  aod  overlap  the  step-shaped  edge. 
(Compare  Close  String.) 

Rough  String.  In  a  wooden  stair,  any  one 
of  the  strings  behind  and  concealed  by  the  Face 
String,  and  which  is  intended  to  be  covered  by 
the  plaster  or  other  finish  applied  to  the  soffit 
of  the  staire. 

Wreathed  String.     (See  Wreath.) 

— D.  N.  B.  S. 

STRma  BOARD.  Any  board  or  plank, 
or  facing  of  thin  pieces  glued  together,  serving 
in  a  building  to  cover  the  ends  of  steps  in  h 
stair,  as  when  hiding  the  true  string,  or  to 
cover  the  edge  of  a  floor  where  a  wellhnle  is 
cut  through  it.     Often  called  Bridge  Board. 

BTRINO  COtTRBE.  A  horizontal  course 
on  the  face  of  a  building.  When  continuous 
with  a  row  of  window  sills  or  lintels,  it  is 
called  a  Sill  Course  or  Lintel  Course. 

STRmORS.     A.   Same  as  String,  as  in  a 

B.    Same  as  Stringpiece. 

BTRIiraPIBCB.  Any  long,  continuous, 
and  solid  member — usually  horizontal — of  a 
frame,  as  in  a  pier  or  bridge.  Also  a  smaller 
piece  not  forming  part  of  the  frame,  but  used 
temporarily,  as  in  moving  or  raising  a  building. 
(See  description  of  such  work  under  Shoring.) 
Stringpieces  are  almost  always  of  heavy  timber. 

STROKED  WORK.  The  tooling  of  stone 
so  as  to  produce  a  finely  flut«d  surface,  often 
produced  by  the  Drove  Chisel.  (See  Stone 
Dressing.) 

STRUT  (n.).  In  a  truss  or  other  frame,  a 
rigid  piece  acting  as  a  brace  or  supporter,  but 
differing  from  a  post  in  being  commonly  set  in 
a  <liagonal  position. 

BTRTTTTINa  PmCB.  A.  Sameas  Strain- 
ing Beam  (which  see  under  Beam). 

B.    Same  as  Strut. 

STUART,  JAHES,  F.  R.  S.,  F.  8.  A. ; 
painter  and  architect;  b.  2713;  d.  February, 
1788. 

He  studied  painting,  and  in  1742  visited 
Italy.  His  De  Obelisco  Caaaria  Avgvsti 
was  published  at  the  expense  of  Pope  Bene<lict 
XIV.  (1  vol.  folio,  1750).  January,  1761. 
with  Nicholas  Revett  (see  Revett)  and  W. 
Pars,  a  painter,  he  visited  Greece  and  made  a 
careful  examination  and  measurements  of  the 
ruins  at  Athens.  He  returned  to  England  in 
1752.  The  first  volume  of  Stuart  and  Revett's 
monumental  Antiquities  of  Alliens  (folio)  was 
published  in  1762,  the  second  in  1788  (the 
year  of  his  death),  the  third,  edited  by  W. 
Reveley,  appeareil  in  1794,  and  the  fourth, 
edited  by  J.  Woods,  in  1816.  A  supplementary 
volume.  Antiquities  of  Atkeiis  and  Other 
Places  in  Greece,  Sicily,  etc.,  waa  pubUshed 
by  C.  R  Cockerell  (see  CockereU,  C.  B.),  W. 
Kinnard,  T.  L.  Donaldson  (see  Donaldson),  and 
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W.    Railton    (1830).      From    1758   until  his 

death  Stuart  held   the   office   of  surveyor  at 

Greenwich  Hospital. 

J.  Woods,  Memoir  in  Antiquities  of  Athens, 
Vol.  IV.,  1816. 

STUCCO.  Any  material  used  as  a  coYering 
for  walls  and  the  like,  put  on  wet  and  drying 
hard  and  durable.  Plaster  when  applied  to 
walls  in  the  usual  way  (see  Plastenug)  is  a 
kind  of  stucco,  and  the  hard  finish  is  almost 
exactly  like  fine  Roman  stucco  except  that  it  is 
applied  in  only  one  thin  coat  instead  of  many. 
Vitruvius  (VII.,  3)  speaks  of  three  coats 
mixed  with  sand  and  three  coats  mixed  with 
marble  dust,  but  does  not  give  the  thickness  of 
the  coats,  nor,  what  would  answer  the  same 
purpose,  how  wet  the  mixture  was  made.  He 
speaks  of  well-finished  stucco  shining  so  as  to 
reflect  the  images  falling  upon  it,  and  states 
that  persons  used  to  get  slabs  of  plaster  from 
ancient  walls  and  used  them  for  tables,  the 
material  being  so  beautiful  in  itself. 

The  term  is  generally  applied  to  out-of-door 
work.  Even  in  modern  fireproof  buildings  the 
decorative  use  of  fine  plastering  to  replace 
woodwork,  as  for  dadoes  and  the  like,  is  not  in 
the  United  States  called  stucco,  but  takes  the 
name  of  the  material  used,  generally  a  proprie- 
tary name. 

The  term  is  used  commonly  for  rough  finish 
of  outer  walls  (see  Rough  Cast).  The  practi- 
cal value  of  stucco  is  very  great  as  being  so 
nearly  impervious  to  water ;  thus,  an  excellent 
wall  three  stories  high,  or  even  higher,  may  be 
built  with  8  inches  of  brick  on  the  inner  side, 
4  inches  of  brick  on  the  outer  side,  an  air  space 
of  2  or  4  inches  across  which  the  outer  and  the 
inner  walls  are  well  tied,  and  two  coats  of  well- 
mixed  and  well-laid  stucco  on  the  exterior,  this 
being  finally  painted  with  oil  paint.  —  R.  S. 

Baatard  Stuooo.  Plastering  applied  to  walls 
according  to  a  process  considered  inferior.  A 
term  probably  not  used  in  the  United  States. 

STUD  (I.).  A  relatively  small  projecting 
member  as  a  boss,  a  small  knob,  a  salient  nail- 
head  ;  either  for  ornamental  or  mechanical  pur- 
pose. 

STUD  (II.).  A  small  slender  poet  used  in 
the  framing  of  partitions  and  the  lighter  por- 
tions of  wooden  houses.  Usually  about  2  or  3 
inches  by  4  or  5  inches  in  lateral  dimensions. 
(Compare  Joist,  B.) 

STUD  AND  MUD.  Same  as  Wattle  and 
Dab. 

STUDIO.  A,  The  working  room  of  an 
artist,  preferably  arranged — in  north  latitude, 
— to  receive  north  light  and  especially  free 
from  cross  lights. 

B,  By  extension  from  the  above,  any  large 
apartment  fitted  as  a  working  room,  especially 
for  more  or  less  artistic  employments,  as  photog- 
raphy and  designing  of  all  sorts. 
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STUDT.  In  a  household,  a  room  preferably 
apart  and  remote,  for  reading,  writing,  or  any 
similar  use. 

STUDT  OF  ARCHITBCTURE.  A,  That 
which  is  required  by  the  architect,  either  in 
preparation  for  the  practice  of  his  profession,  or 
as  required  to  keep  his  intelligence  fresh  and 
his  ability  at  the  highest  point. 

B.  That  necessary  for  the  proper  under- 
standing and  enjoyment  of  works  of  architec- 
tural art,  on  the  part  of  those  who  are  not 
expecting  to  practice  the  art  or  the  profession. 

The  course  of  study  pursued  by  architectural 
students  in  difierent  parts  of  the  European 
world  is  considered  under  the  headings  Archi- 
tect; Architect,  The,  in  England;  — France; 
—  Italy ;  School  of  Architecture ;  Societies  of 
Architects.  It  may  be  noted  here,  however, 
that  the  art  of  free-hand  drawing,  in  the 
sense  of  accurate  delineation  and  of  accurate 
setting  down  of  visible  forms,  is  not  taught  or 
insisted  on  with  sufficient  emphasis,  even  in  the 
great  Paris  school,  while  it  is  still  less  a  matter 
of  careful  consideration  in  the  great  majority  of 
the  architectural  schools  existing.  If,  however, 
anything  serious  is  to  be  gained  by  the  study 
of  the  past,  it  can  only  be  had  by  one  who  has 
the  habit  of  continual  drawing  from  the  ancient 
buildings.  If  it  were  possible  for  every  practis- 
ing architect  to  spend  some  weeks  of  every 
year  among  the  monuments  of  art  which  most 
interest  him,  and  most  closely  appeal  to  his 
sense  of  what  should  be  done  in  the  present,  his 
work  would  be  kept  from  the  otherwise  almost 
inevitable  lapse  into  commonplace,  and  his 
practice  from  becoming  an  inartistic  professional 
service,  giving  to  clients  that  which  they  asked 
for,  but  nothing  further  or  more  exalted  than 
that. 

STUFF.  Carpenters'  and  plasterers'  materials 
taken  in  the  mass ;  thus  clear  stuff  means 
boards  free  from  such  imperfections  as  knots, 
shakes,  etc. ;  inch  stuff,  boards  of  that  thick- 
ness ;  merchantable  stuff,  boards,  and  the  like, 
inferior  to  clear  stuff,  but  still  fit  for  use. 

STUNNING.  A.  The  deep  scoring  of  mar- 
ble surfaces,  caused  in  cutting  slabs  by  coarse 
particles  of  sand  getting  between  the  saw  blade 
and  the  saw-kerf. 

B,  The  injuring  of  the  surface  of  stone  by 
a  bniise,  which  is  often  caused  by  careless  cut- 
ting, especially  in  marble. 

STUPA.  In  Indian  architecture,  a  building 
erected  to  contain  a  Chaitya  (see  Chaitya  Cave), 
and  usually  of  a  towerlike  form,  with  no  more 
interior  subdivisions  than  are  sufficient  to  afford 
an  adequate  shrine ;  depending  entirely  upon 
its  exterior  effect.  (See  India,  Architecture  of; 
Tope.) 

STURM,  liEONHARD  CHRI8TOPE ;  ar- 
chitect;  b.  about  1669;  d.  1719. 

A  mathematician  and  architect  who  was  pro- 
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feasor  in  the  Ritter  Academy  at  Wolfenbuttel, 
and  afterward  at  the  University  of  Frankfort 
an  der  Oder,  Germany.  He  was  later  made 
Oberbaudirector  in  Schwerin,  and  was  Baudi- 
rector  in  Braunschweig  when  he  died.  Sturm 
is  best  known  by  his  many  important  works  on 
civil  and  military  architecture,  published  at 
Augsburg  between  1714  and  1720. 

FUssli,  Allgemeines  KunsUerAexicon, 

STY;  8T7XI.  A  pen  for  hogs;  applied 
only  to  small  shelters  of  the  kind,  as  on  ordi- 
nary forms. 

STYLE  (I.).  Character ;  the  sum  of  many 
peculiarities,  as  when  it  is  said  that  a  certain 
building  is  in  a  spirited  style.  By  extension, 
significance,  individuality ;  especially  in  a  good 
sense  and  imputed  as  a  merit,  as  in  the  expres- 
sion, **  Such  a  building  has  style.'' 

STYLE  (II.).  A  peculiar  type  of  building, 
of  ornament,  or  the  like,  and  constituting  a 
strongly  marked  and  easily  distinguished  group 
or  epoch  in  the  history  of  art;  thus  we  say 
that  in  Europe  the  Romanesque  style  prevailed 
from  the  fall  of  the  Western  Empire  until  the 
rise  of  the  Grothic  style ;  but  we  also  say  that 
during  that  Romanesque  period  such  minor 
styles  as  the  Latin  style,  the  Rhenish  or  West 
Grerman  style,  the  Norman  Romanesque  style, 
more  vigorous  in  England  than  even  in  the 
country  of  its  origin,  and  the  Tuscan  round- 
arched  style,  as  in  the  church  of  Samminiato  al 
Monte,  were  all  in  existence  successively,  or  at 
the  same  time.  So  it  is  an  open  question 
whether  the  Byzantine  style  is  properly  one 
form  of  the  Romanesque  style.  Moreover,  it 
is  often  said  that  there  are  but  two  styles  of 
architecture,  the  Trabeated  and  the  Arcuated 
(see  those  terms) ;  but  this  is  forcing  the  word 
''  style  "  out  of  its  usual  meaning,  and  we  should 
rather  say  there  are  but  two  principal  Ways  of 
Building.  For  a  style  to  exist,  there  must  be 
a  recognized  artistic  treatment  common  to  all 
the  buildings  of  an  epoch,  or  of  a  group,  while 
those  buildings  have  also  their  individual  pecu- 
liarities. 

Croing  back  now  to  the  earliest  buildings 
known  to  us,  we  find  that  the  Egyptian  style 
is  characterized  by  an  absolute  rejection  of 
arched  forms  for  all  ornamental  and  decorative 
building,  although  it  appears  that  the  arch  was 
known  ;  by  the  absence  of  any  visible  roof;  by 
the  character  of  great  permanence,  although 
this  is  not  quite  as  essential  to  the  style  as  has 
been  often  assumed,  for  many  of  the  features 
of  the  work  contradict  it,  as  where  columns 
have  the  lower  part  of  the  shaft  rounded,  thus 
standing  upon  a  base  much  smaller  than  they 
might  easily  have  received  ;  by  a  very  free  use  of 
surface  sculpture,  usually  in  concavo-convex  re- 
lief (see  Relief) ;  by  a  free  use  of  polychromy 
applied  to  such  reliefs,  and  also  to  flat  surfaces, 
the  latter  taking  the  two  shapes  of  purely  dec- 
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orative  effect,  and  of  elaborate  representative 
painting  with  landscapes,  figures,  legends,  histo- 
ries of  battle,  of  siege,  and  of  ceremonies  of 
peace. 

The  Chaldean  and  the  Assyrian  styles  (see 
Mesopotamia,  Architecture  of)  are  hard  for  us 
to  realize  perifectly.  Until  it  is  absolutely  set- 
tled whether  the  palace  halls  were  vaulted,  or 
finished  with  flat  roofs,  and  a  modification  of 
columnar  architecture,  we  cannot  be  said  to 
know  what  any  of  the  styles  of  Mesopotamia 
and  the  neighbourhood  really  were.  The  Per- 
sian style  of  the  early  times  is  better  under- 
stood (see  Persian  Architecture,  Part  I.).  The 
numerous  styles  of  India  are  to  be  discrim- 
inated one  from  another  as  Buddhist,  Jaina, 
Hindu,  and  the  like  (see  India,  Architecture  of) ; 
but  there  cannot  be  said  to  be  an  Indian  style. 
On  the  other  hand,  the  architecture  of  Japan 
is  a  national  architecture,  which  has  endured 
through  many  centuries,  and  in  a  single  style ; 
for  the  unchanging  life  of  a  people  without  the 
invasion  of  foreign  influence,  and  renewing  their 
impressions  at  the  same  source  where  they  re- 
ceived their  original  civilization,  has  allowed 
the  beautiful  post-and-beam  M'chitecture  of  the 
ninth  century  a.d.  to  continue  down  to  the  lat- 
ter half  of  the  nineteenth  century,  when  Euro- 
pean ideas  invaded  the  land.  (See  Japan, 
Architecture  of) 

In  Europe  there  have  been  the  following  im- 
portant styles :  The  classical  Grecian  is  marked 
by  an  absence  of  arcuation  as  complete  as  that 
of  the  Egyptian  ;  by  an  extreme  simplicity  of 
structure ;  by  the  absence  of  a  general  interest 
in  large  and  monumental  interiors  —  the  one  or 
two  instances  of  such  interiors,  which  we  know 
something  of,  being  local  and  caused  by  special 
conditions  (see  Greece;  Grecian  Architecture; 
Sicily;  Thersilium);  by  a  use  of  highly  real- 
ized and  perfected  sculpture  of  human  subject, 
contrasting  boldly  with  other  sculpture  of  the 
most  severe  and  conventional  sort,  with  hardly 
any  representative  meaning ;  and,  finally,  by  a 
free  use  of  polychromatic  painting,  applied  not 
in  the  way  of  story  and  representation,  but  in 
the  way  of  coloured  adornment  of  the  architec- 
ture. There  was,  of  course,  mural  painting, 
but,  so  far  as  we  are  informed,  it  hardly  told 
upon  the  architecture,  except  as  certain  interiors 
were  especially  arranged  for  the  reception  of 
such  painting.  An  extreme  solicitude  about 
details,  extending  to  the  profiles  of  simple 
mouldings,  and  the  almost  invisible  curves  of 
the  entasis,  marks  all  the  finer  work. 

The  Greco-Roman  style  is  the  style  built  up 
under  the  Roman  Empire  by  the  Italian  struc- 
ture of  arch  and  vault,  especially  when  made 
of  solid  mortar  masonry,  invested  with  the 
Greek  orders  or  modifications  of  them,  these 
orders  being  used  sometimes  as  a  mere  decora- 
tion,  but  sometimes  for  screens,   colonnades, 
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porticoes,  and  the  like,  so  that  a  large  building 
might  be  partly  arcuated  and  partly  altogether 
columnar.  In  Syria,  and  to  a  large  extent  in 
northern  Africa,  the  stone-built  and  stone- 
vaulted  buildings,  both  of  imperial  civic  pur- 
pose and  of  the  early  centuries  of  the  Christian 
church,  form  a  style  by  themselves,  neither 
Greco-Roman  on  one  side,  nor  Byzantine  on  the 
other,  and  as  their  interesting  remains  are  more 
carefully  studied,  a  name  especially  fitted  to 
them  will  be  brought  into  use. 

In  the  East,  the  Byzantine  style  succeeded 
the  Roman  Imperial  way  of  building,  and  in 
the  West,  what  we  call  the  Latin  style  was  in- 
troduced into  Italy.  (See  Latin  Architecture.) 
But  the  term  Romanesque  must  of  necessity  be 
used  to  include  the  Latin  (even  if  not  the  By- 
zantine) ;  and  must  be  held  to  describe  all  those 
buildings  of  as  yet  immature  artistic  quality 
which  were  erected  during  seven  centuries.  In 
France,  in  the  twelfth  century,  and  at  a  still 
later  time  in  Germany,  a  highly  developed  and 
richly  ornamented  style  had  taken  shape,  and 
this  undoubtedly  would  have  received  a  name 
separating  it  from  the  other  Romanesque  work, 
except  for  the  sudden  appearance  of  the  Gothic 
system  of  vaulting  with  its  necessary  results, 
which  grew  out  of  this  later  Romanesque. 

The  Gothic  style  is  that  of  ribbed  vaulting, 
with  the  pointed  arch  as  an  almost  inevitable 
result,  and  with  an  elaborate  system  of  decora- 
tion based  partly  upon  the  pointed  arch,  with 
its  cusps  and  resulting  tracery,  and  partly  upon 
a  very  free  study  of  leafage,  with  a  constantly 
growing  introduction  of  animal  and  human 
form. 

Romanesque  and  Grothic  in  all  their  forms 
tmd  at  all  epochs,  as  well  as  the  Byzantine  of 
the  Eastern  Empire,  with  its  resulting  more  re- 
cent styles  in  Russia,  Moldavia,  and  Armenia, 
are  all  arcuate  styles  of  the  most  marked  char- 
acter. Nothing  in  antiquity  is  so  wholly  de- 
pendent upon  the  arch,  and  its  extension,  the 
vault,  as  are  the  Byzantine  buildings  and  those 
of  the  whole  of  Western  Europe.  In  the  Eaat, 
brick  and  abundant  mortar  is  more  used;  in 
the  West,  stone  from  the  nearest  quarry,  in 
relatively  small  pieces,  cut  with  a  constantly 
growing  skill,  and  always  with  a  great  sense  of 
the  best  method  to  follow  for  lightness  and  du- 
rability, is  the  one  material  used;  except  that 
timber,  in  the  forest-covered  regions,  gives  rise 
to  a  style  of  framed  building  obviously  very 
different  from  the  Gothic  structure,  which  is 
absolutely  a  masonry  style,  but  partaking  of  its 
decoration  and  echoing  its  general  forms. 
^  The  most  noticeable  thing  about  architectural 
styles  is  the  spontaneity  of  their  growth,  devel- 
oping from  the  obvious  conditions  of  building, 
and  also  developing  one  out  of  another,  accord- 
ing to  what  we  now  see  to  have  been  an  inevi- 
table succession  of  processes  and  resulting  forms. 
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There  is,  indeed,  the  self-conscious  element  in 
architectural  work,  and  a  certain  amount  of 
deliberate  imitation  of  previous  styles,  these 
recurring  at  intervals  when  a  community  is 
comparatively  learned  and  literaiy,  and  b^ns 
to  study  and  consider  the  works  of  other  epochs. 
Thus,  there  can  be  no  doubt  that  the  forms  of 
Roman  Imperial  architecture  were  modified  by 
deliberate  imitation  of  Greek  art,  and  in  like 
manner  the  domed  buildings  of  western  France 
were  imitated  from  the  far  distant  Byzantine 
models,  imitated  in  shape  and  design,  if  not  in 
the  system  of  building  adopted.  In  general, 
however,  the  growth  of  important  architectural 
styles  is  found  to  be  as  natural  as  that  of  a 
plant.  When  the  classical  Renaissance  of  the 
fifteenth  century  began  in  Italy,  although  the 
purpose  of  the  first  architectural  artists  was  a 
return  to  Roman  forms  and  Roman  principles 
of  design,  they  were  by  no  means  consistent  in 
that  resolve,  or  else  there  were  but  few  of  them 
who  were  so  determined,  while  others  adopted 
only  a  certain  amount  of  anti-mediseval  feeling 
derived  from  a  study  of  the  Roman  monuments, 
but  wholly  without  care  for  the  Roman  details. 
In  this  way  a  style  took  shape  in  Italy,  which 
developed  itself  in  as  natural  a  growth,  from 
1430  to  1500,  as  if  it  had  not  originated  in  a 
deliberate  imitation  of  classical  antiquity.  This 
succession  was  stopped  by  the  classical  study, 
first  of  the  Renaissance  artists,  and  then  of  the 
later  men ;  and  it  is  for  this  reason  that  the 
Italian  writers,  and  we,  following  them,  stop 
the  Italian  Ilenaissance  with  the  beginning 
of  the  cinque  cento,  and  speak  of  all  the  work  of 
the  sixteenth  century,  the  seventeenth  century, 
and  even  a  later  epoch,  together  as  of  the 
Classicismo,  or  of  the  Decadenza  (see  these 
terms).  At  almost  the  same  time,  however, 
that  the  ItdHan  Renaissance  stopped,  the  French 
Renaissance,  the  German  Renaissance,  and  the 
Flemish  Renaissance  took  their  rise,  beginning 
about  eighty-five  years  after  the  first  appear- 
ance of  the  classical  Renaissance  in  Italy ;  and 
each  of  these  styles  began  its  own  evolution 
much  as  had  been  the  case  under  the  Italian 
Renaissance,  each  retaining  much  of  the  spirit 
of  mediaeval  work  while  abandoning  its  forms. 
Here,  again,  in  the  North,  the  growth  of  style 
was  interfered  with  by  deliberately  renewed 
study  of  Roman  Imperial  building ;  and  there 
was  also  a  deliberate  imitation  of  Italy.  At 
this  period,  intercourse  between  the  nations  of 
Europe  was  freer  than  it  had  been,  and  it  was 
possible  for  learned  men  and  artists  to  visit  Italy, 
and  remain  there  in  safety  and  comfort,  pur- 
suing their  studies.  The  result  is  seen  in  the 
fact  that  soon  after  the  beginning  of  the  seven- 
teenth century,  the  architecture  of  Western 
Europe  is  more  alike  in  all  the  different  nations 
than  it  had  been  at  any  previous  time.  There 
are  often  found  existing,  side  by  side,  a  formal 
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classical  style,  encouraged  by  the  nobles  of  the 
court,  and  a  simpler  style  existing  in  the  coun- 
try; but  it  is  the  stately  manner  of  building 
based  upon  that  of  Italy  which  generally  pre- 
vails. So  that,  although  we  are  now  consider- 
ing the  epoch  recognized  as  studious,  schol- 
arly, self-conscious,  deliberate,  rather  than  spon- 
taneous, we  have  yet  a  consistent  and  uniform 
growth  from  the  seventeenth  and  eighteenth  cen- 
turies as  obvious  as  that  in  the  Gothic  style  itself. 

The  feeling  of  students  of  the  second  half  of 
the  nineteenth  century  has  been  generally  hos- 
tile to  these  later  neoclassic  styles,  as  being 
founded  upon  bad  taste,  without  harmony  or 
charm,  but  this  feeling  is  gradually  giving  way 
to  a  perception  of  the  greater  relative  value  of 
these  late  styles,  and  especially  of  their  inevita- 
bleness,  coming  as  they  do  from  the  efforts  of 
men  determined  to  be  classical,  and  yet  seeking 
something  fresh  and  original,  at  least  in  detail. 

(See  Byzantine  Architecture ;  Cinque  Cento ; 
Classicismo;  Decadenza;  Dra vidian  Architec- 
ture; Grecian  Architecture;  Greco-Roman; 
Henri  Deux;  Henri  Quatre;  Latin  Architec- 
ture ;  Louis  Quatorze ;  Louis  Quinze ;  Louis 
Seize;  Louis  Treize;  Pig  Tail  and  Periwig; 
Quattro  Cento ;  Renaissance ;  Rococo ;  Roman- 
esque; Roman  Imperial;  Sei  Cento;  Style 
Empire;  Tre  Cento;  Zopf;  also  geographical 
terms.)  — R.  S. 

STYLE  EBffPIRS.  In  French,  and  always 
pronounced  as  in  French,  the  style  of  the 
Napoleonic  empire;  an  elaboration  of  the 
style  of  the  later  part  of  the  reign  of  Louis 
XVI.  in  which  the  severe  and  classically  in- 
spired design  of  about  1780  is  overlaid  by 
rather  incongruous  ornamentation,  and  loses 
much  of  its  charm.  This  style  had,  however, 
so  brief  a  reign,  that  it  is  impossible  to  judge 
of  what  its  development  might  have  been.  It 
is  the  last  of  the  naturally  developed  styles  of 
Western  Europe,  and  has  been  succeeded  by  the 
chaos  of  modern  times. 

BTTLOBATB.  In  Greek  architecture,  that 
part  of  the  Stereobate  upon  which  the  peristyle 
stands;  by  extension,  any  continuous  base, 
plinth,  or  pedestal,  upon  which  a  row  of  col- 
umns are  set. 

SUABTAN  ARCUITIKJTUKE.  That  car- 
ried on  or  inspired  by  the  house  of  Suabia,  es- 
pecially in  other  lands  than  in  the  German 
kingdom  (Holy  Roman  Empire)  immediately 
under  its  control.  Thus,  the  Suabian  architec- 
ture of  southern  Italy  is  a  style  of  recognized 
peculiarities,  but  the  architecture  of  the  Sua- 
bian emperors  in  Germany,  in  the  twelfth  and 
thirteenth  centuries,  is  hardly  to  be  distin- 
guished from  the  general  current  of  mediaeval 
architecture  in  that  country. 

BUARDI  BARTOLOMMEO  (BRAMAN 
TINO)  ;  Milanese  painter  and  architect;  b. 
about  1455 ;  d.  after  1536. 
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He  was  practising  painting  in  Milan  when 
Bramante  came  there  about  1472  (see  £ra- 
mante),  and  seems  to  have  become  his  pupil 
and  assistant.  Sept.  28,  1513,  he  was  in  Mi- 
lan, and  made  a  contract  for  pictures  with  the 
monks  of  the  Certosa  of  Chiaravalle,  in  which 
he  is  mentioned  as  domino  BartJiolomeo  dicto 
Bramantino  de  Suardis  JUio  Alberti,  A  vol- 
ume of  drawings  in  the  Bibliotheca  Ambrosiana 
at  Milan  is  ascribed  to  him,  and  has  been  pub- 
lished in  facsimile  by  Giuseppe  Mongeri :  Ije 
Bovine  di  Roina  al  principio  del  Secolo  X  F/., 
Studi  del  Bramantino  (Milan,  1880). 

Giuseppe  Mongeri,  It  Bramantino,  in  his  edi- 
tion of  Bovine  di  Boma,  Milan,  1880;  Seidlitz, 
Bramante  in  Mailand;  Crowe  and  Cavalcaselle, 
History  of  Painting  in  North  Italy, 

BUBBXILLIUM.     Same  as  Miserere. 
SUBBTRUCTION;  BUBBTRUCTURE.  A 

mass  of  building  below  and  supporting  another; 
especially  referring  to  foundations,  and  plainer 
and  heavier  work,  such  as  the  retaining  walls 
of  a  platform  and  the  like. 

SUBBURFACE  IRRIGATION.  A  sys- 
tem of  sewage  disposal  adapted  for  isolated 
country  houses  and  institutions  not  within  reach 
of  sewers,  in  which  the  sewage  is  distributed 
under  the  top  soil  by  means  of  a  flush  tank  and 
tile  or  absorption  drains.  (See  Drainage ;  Irri- 
gation.) —  W.  P.  G. 

BUB  WAV.  An  accessible  underground 
passage,  especially  in  cities,  for  street  cars  and 
other  public  conveyances,  to  relieve  congestion 
of  surface  traffic  in  the  street  above,  also  to 
contain  gas  and  water  mains,  telegraph  wires, 
etc. 

BX7DATIO.  An  apartment  in  the  Roman 
bath  or  gymnasium  between  the  laconicum, 
sudatorium,  or  stove,  and  the  caldarium  or 
warm  bath,  where  athletes  retired  to  remove 
the  sweat  from  their  bodies. 

BUDATOR7.  A  chamber  used  for  the 
sweat  bath.  (For  the  stnicture  built  by  the 
American  Indians,  see  Sweat  Lodge  under 
Lodge.)— F.  S.  D. 

BUOER  (BUOOER);  abbot  and  builder. 

Suger,  abbot  of  S.  Denis,  near  Paris,  rebuilt 

the   church  of  his  abbey  about    1137-1140. 

This   contains   much   of  the  earliest   existing 

proto-Gothic  work  in  France.     Suger  was  also 

minister  to  Charles  VI.  of  France. 

Bauchal,  Dictionnaire ;  Moore,  Gothic  Architect 
ture. 

BUITE.  A  succession  of  connected  rooms, 
generally  on  one  floor.  The  term  carries  with 
it  the  double  meaning  of  a  common  purpose 
being  served  by  these  rooms,  and  of  their  form- 
ing a  sort  of  continuous  gallery  by  opening  into 
one  another  freely. 

En  Suite.  In  French,  forming  a  series;  in 
English,  especially  said  of  rooms  opening  into 
one  another  with  doors  carefully  placed  opposite 
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SUMMER 

one  another.     (See  En  Axe ;  En  Enfilade,  under 
the  principal  terms.) 

BUMMER  (I.).  A  principal  beam ;  the  first 
or  principal  member  in  a  piece  of  framing,  as 
a  floor.  The  term  "  girder  "  is  now  used  for  such 
primary  pieces,  especially  in  the  United  States ; 
but  in  old  English  practice  the  girder  was  a 
secondary  piece  which  rested  upon  or  was  more 
commonly  framed  into  the  summer.  Spelled 
also  Somer.     (See  Breast  Summer.) 

8UMM£SI  (II.).  (Probably  the  French  samr 
mier.)  A  stone  forming  the  top  of  a  pier,  or 
of  that  part  of  a  wall  at  the  jamb  of  an  open- 
ing which  supports  a  lintel,  arch,  or  corbel. 
Called  also  summer  stone.  Where  the  barge 
stones  of  a  gable  start  from  the  sununer  it  is 
sometimes  called  Skew  Table. 

SUMMERHOUSB.  An  open  ornamental 
pavilion  in  a  park  or  garden  for  out-of-door  rest 
or  retirement.  (See  Casino,  A;  Kiosk;  Pa- 
vilion, B,) 

BUMMER  TREE.  Same  as  summer,  espe- 
cially in  the  sense  of  a  wooden  lintel  over  an 
aperture;  also  called  Breast  Summer,  Bres- 
suramer,  Dormant  Tree. 

SUNDIAL.  A  device  for  indicating  the 
time  of  day  by  means  of  the  shadow  cast  by 
the  sloping  edge  of  a  projecting  point,  or  gno- 
moTiy  set  in  a  surface  upon  which  the  hours  of 
the  day  are  set  forth  on  points  radiating  from 
the  gnomon.  It  is  sometimes  in  the  form  of  a 
table  in  a  garden,  and  sometimes  it  is  placed 
conspicuously  as  an  ornament  on  a  wall  or 
gable. 

BUNK.  Having  the  surface  lowered  or  cut 
away,  as  a  panel  in  sense  A.  A  sunk  square 
is  usually  an  ornamental  feature  (see  Caisson, 
II. ;  Lacunar).  Sunk  work  is  usually  deco- 
ration in  relief  upon  a  sunken  panel,  but  may  be 
incised  or  impressed. 

Doable  Sunk.  Recessed  or  lowered  in  two 
degrees  or  steps,  as  when  a  panel  is  sunk  below 
the  surface  of  a  larger  panel. 

BUNLIOHT  BURNER.  In  artificial  light- 
ing by  gas  or  electricity,  the  concentration  of 
many  lights  or  burners  around  a  powerful  cir- 
cular reflector  placed  in  or  against  the  ceiling, 
often  in  connection  with  a  ventilator,  and  covered 
by  an  inverted  half  globe  of  glass.  (Called 
also  Sunbumer.) 

SUN  POLE.  A  sacred  pole  made  from  the 
"  mystery  tree  "  with  much  ceremony,  for  use 
in  the  "  mystery  **  lodge  during  the  sun  dance  of 
the  Sioux  Indians.  The  devotees  are  attached 
to  the  sun  pole  by  thongs  fastened  to  skewers 
which  are  passed  through  their  flesh. 

—  F.  S.  D. 
BUN  PRINT.  In  photography,  a  print 
made  by  some  chemical  process  and  by  a  direct 
exposiu'e  of  a  chemically  prepared  surface  to 
the  light ;  especially  a  reproduction  of  a  me- 
chanical drawing  in  the  work  of  architects  and 
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engineers.  Cyanotypes  or  "  blue  prints "  are 
the  most  common,  but  there  is  also  a  process 
which  gives  blue  lines  on  white  ground,  and 
those  which  give  black  or  brown  lines  on  a  white 
or  Hght  gray  ground. 

BUN  ROOM.  An  exposed  room  or  gallery 
enclosed  toward  the  sun  by  a  glass  partition  or 
continuous  window,  generally  for  the  use  of 
invalids  in  a  hospital ;  sometimes  called  Solar 
and  sun  bath. 

SUOVETAURTTiTA.  In  Roman  antiquity, 
a  sacrifice  consisting  of  a  swine,  a  sheep,  and  a 
bull ;  the  word  being  compounded  of  the  Latin 
names  of  the  three  beasts.  Hence,  in  modern 
archeology,  a  representation,  as  in  relief  sculp- 
ture, of  the  three  creatures  together. 

SUPERCAFITAIa.  (Called  also  Impost.) 
A  piece  of  stone  above  the  capital  proper  of  a 
column,  perhaps  recalling  the  ancient  use  of  the 
entablature,  as  in  Roman  Imperial  practice,  even 
above  isolated  columns ;  perhaps  intended  rather 
as  a  constructional  device  to  enable  the  capital 
to  receive  a  still  larger  superimposed  mass. 
The  use  of  supercapitals  is  characteristic  of 
Byzantine  art  and  all  its  imitations. 

8UPERCILIUM.  In  Roman  architecture, 
the  fillet  above  the  Cymatium,  forming  the  top- 
most member  of  the  cornice.  Also,  sometimes, 
referring  to  the  fillets  above  and  below  the 
Scotia  of  an  attic  base. 

8UPERCOLUMNIATION.  Superimposi- 
tion  in  columnar  architecture,  with  special 
reference  to  the  disposition  of  the  orders.  The 
more  elaborate  orders  are  at  the  top ;  but  where 
there  are  foiu*  or  five  stories  the  Composite 
in  some  form  is  commonly  placed  above  the 
Corinthian.     (See  Superimposition.) 

BUPERIBIFOSITION.  In  building,  the 
placing  of  solids,  as  piers  or  pillars,  in  cer- 
tain relations  to  one  another  vertically.  Thus, 
the  main  constructional  uprights  of  a  Gothic 
building  were  continued  through  from  foundation 
to  spring  of  vault,  and  that  because  of  the 
necessity  of  securing  the  most  perfect  verticality 
or  continuity  in  supports,  which  were  by  the 
very  nature  of  the  structure  light  and  slender 
in  comparison  with  the  work  they  had  to  do. 
On  the  other  hand,  many  buildings  in  which 
the  strength  of  the  structure  is  sufficient  are 
naturally  arranged  on  a  different  plan.  The 
fenestration  of  the  front  having  two  or  three 
large  openings  below  and  perhaps  twice  as  many 
in  each  story  above,  is  often  more  effective  if 
the  openings,  whether  arched  or  closed  with 
lintels,  are  arranged  without  reference  to  the 
axes  of  the  openings  and  solids  below;  and 
this  in  many  difierent  styles  of  architecture. 

Artistically,  the  propriety  of  such  arrange- 
ments depends  entirely  upon  the  style  employed, 
and  the  effect  proposed,  and  the  general  harmony 
and  charm  of  proportion  which  the  designer 
finds  within  his  reach.     Constructionally,  it  is 
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entirely  a  matter  of  the  strength  and  perfect- 
ness  of  the  work.  —  R.  S. 

SUPERINTENDENCE.  The  act  or  process 
of  examining  the  materials  and  watching  the 
work  of  a  building ;  especially  such  services 
when  rendered  by  the  architect  or  his  repre- 
sentative. As  nearly  all  building  is  now  done 
by  contract,  it  is  as  carrying  out  of  a  part  of 
the  contract  that  superintendence  demands 
special  notice. 

In  contract  work,  the  architect,  acting  as 
superintendent,  has  large  powers  given  him  by 
the  terms  of  the  contract.  His  remuneration 
for  the  work  involved  in  superintending  is 
usually  one  and  one-half  per  cent,  or  three-tenths 
of  the  whole  Commission.  (See  that  term; 
also  Superintendent ;  Surveyor.) 

The  person  who  watches  a  piece  of  day's 
work  or  piece  work  is  not  conducting  super- 
intendence in  the  above  sense.  Thus,  if,  in 
his  absence,  a  pier  or  arch  is  built  not  in  accord- 
ance with  drawings  furnished,  the  expense  of 
taking  down  and  rebuilding,  in  most  cases,  will 
fall  upon  the  employer  —  the  owner  of  the 
building.  On  the  other  hand,  in  superintend- 
ence properly  so-called  (i.e.  in  contract  work) 
the  architect  coming  to. the  building  has  the 
power  to  order  such  errors  repaired  at  the 
builder's  expense.  On  this  account  a  day's 
work  job  will  be  watched  hour  by  hour  by  some 
competent  person,  while  the  contract  work  need 
not  be  visited  more  than  perhaps  once  a  week ; 
and  the  last-named  kind  of  supervision  is  super- 
intendence in  the  technical  sense. 

Several  attempts  have  been  made  to  introduce 
distinctive  terms  for  the  two  kinds  of  care  and 
watching  described  above,  but  none  has  been 
accepted  as  yet  (see  Supervision).  It  will  be 
found  necessary  to  agree  upon  such  definite 
words  or  phrases,  because  there  is  a  certain 
tendency  towards  day's  work  in  the  most  im- 
portant buildings.  When  a  very  costly  struc- 
ture is  to  be  hurried  to  completion,  as  when 
a  steel-cage  building  is  to  be  finished  in  ten 
months,  contract  work  is  found  hardly  available. 

SUPERINTENDENT.  The  person  who 
examines  officially,  as  required  by  the  contract 
or  agreement,  the  work  and  materials  of  a 
building.  This  is  usually  the  architect  or  his 
representative.     (See  Superintendence.) 

The  requirements  of  the  superintendent  are 
extremely  numerous  and  varied.  His  personal 
characteristics  are  of  much  importance,  and  his 
usefulness  increases  in  proportion  to  his  power 
of  controlling  men.  Unfailing  good  temper, 
combined  with  firmness,  based  upon  an  accurate 
knowledge  of  the  subject  at  hand  and  wide  ex- 
perience, are  qualities  that  make  the  ideal 
superintendent.  He  must  keep  himself  per- 
fectly familiar  with  the  plans  and  specifications 
of  the  building  under  his  charge  by  frequently 
comparing  the  work  in  progress  with  the  draw- 
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ings,  and  he  must  constantly  check  aU  measure- 
ments to  avoid  errors.  He  must  carefully  note 
the  adjoining  buildings  and  their  condition,  also 
the  grades,  levels,  sewers,  and  water  courses. 
After  the  excavation  is  finished,  he  should 
examine  minutely  all  the  ground  before  any 
foundations  are  laid,  as  unexpected  qualities  of 
the  soil  require  special  provision  in  the  founda- 
tions. Many  problems  present  themselves  in 
this  connection,  and  additional  spread  of  concrete 
or  stone  footings  may  be  needed;  and  the  dis- 
covery of  quicksand,  springs,  or  water  courses 
wiU  necessitate  arching,  piling,  or  grillage. 
Where  buildings  come  in  contact  with  each 
other,  as  they  do  in  overcrowded  cities,  ques- 
tions of  party  walls,  neighbours*  rights  or  en- 
croachments, errors  in  surveyors'  measurements, 
etc.,  must  be  considered,  and  conditions  arise 
not  to  be  reasonably  expected,  and  which 
severely  tax  the  ingenuity  of  the  superintend- 
ent. 

The  various  materials  used  must  be  carefully 
examined  as  they  are  delivered,  and  their  quality 
and  condition  scrutinized.  The  sand  must  be 
clean  and  sharp,  the  broken  stone  also  clean 
and  of  proper  size,  the  cement  of  the  brand 
specified  and  unspoiled  by  air  or  water.  The 
bricks  must  be  of  good  form,  well  baked,  and 
hard  enough  to  ring  when  sharply  struck  to- 
gether. Terra  cotta  should  be  hard  burnt, 
straight,  and  not  warped  or  discoloured.  The 
composition  of  the  mortar,  concrete,  and  plaster 
is  of  much  importance,  and  the  proportion 
of  the  ingredients  and  manner  of  mixing 
must  be  exactly  as  specified.  The  mixing  must 
always  be  done  in  a  trough,  never  on  the  bare 
ground.  No  plastering  should  be  done  and  no 
masonry  laid  when  the  temperature  is  below 
freezing  point,  and  in  winter  all  walls  should  be 
protected  at  night  during  coustniction. 

The  tooling  of  stonework  must  be  according 
to  specifications  and  the  arrises  tnie  and  straight, 
and  all  stone  free  from  oil  or  iron  stains,  sand 
holes,  and  quarry  marks. 

Iron  castings  must  be  of  full  thickness, 
and  all  columns  should  be  bored  as  a  test. 
Columns  shoidd  have  level  beds,  and  bearings 
of  beams  must  be  as  specified  and  always  on 
iron  plates  or  capstones.  Tie-rods  for  arches, 
anchors,  and  shutter  eyes  must  be  built  in  the 
masonry  as  required.  All  iron  must  be  delivered 
at  the  building,  and  inspected  before  being 
painted.  Loose  rivets  must  not  be  permitted, 
and  all  connections  must  be  carefully  made. 

There  must  be  no  large  or  loose  knots  in  the 
lumber.  Framing  must  be  compare^l  continually 
with  the  ground  plans.  All  headers  over  4 
feet  in  length  should  be  hung  in  bridle  irons. 
Woodwork  for  interiors,  trims,  etc.  (see  Inside 
Finish,  under  Finish),  must  be  painted  on  the 
back.  Gutters  and  roofs  should  be  tested  by 
water  to  ascertain  their  pitch.      Tin  flashing 
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must  be  painted  on  both  sides.  All  woodwork 
not  to  be  varnished  should  be  primed  or  have  a 
coat  of  oil  as  soon  as  it  is  delivered  at  the 
building.  It  is  important  to  insist  on  sufficient 
nailing  for  cross-bridging  and  for  clapboards  and 
shingles. 

Gas  pipes  must  grade  to  the  rising  lines,  and 
must  be  tested  without  the  use  of  water,  which 
rusts  the  joints.  Drain  pipes  in  cellar  must 
have  proper  fall  and  the  main  trap  be  accessible. 
All  the  plumbing  fixtures  must  be  trapped  and 
vent  pipes  run  to  roof.  The  hot  and  cold 
water  supply  pipes  must  be  separated  or  be 
covered  with  non-conducting  material.  Steam 
pipes  must  have  proper  fall,  and  metal  shields 
not  omitted  where  they  pass  through  floors  or 
partitions. 

These  items,  selected  at  random  from  the 
great  mass  of  instructions  necessary  for  the 
various  contractors,  will  serve  to  indicate  a  few 
of  the  innumerable  considerations  that  demand 
the  attention  of  the  superintendent,  and  the 
nature  of  his  services.  (For  more  detailed  in- 
formation, see  Iron  Construction;  Masonry; 
Wood,  Construction  in.) 

The  materials  that  enter  into  the  construc- 
tion of  a  building  are  so  varied,  and  the 
branches  of  work  so  diverse,  that  it  is  difficult 
to  insist  upon  a  uniform  standard  of  excellence, 
but  this  must  be  the  superintendent's  en- 
deavour, and  his  duty  is  to  supplement  and 
interpret  the  specifications.  He  must  also 
strive  to  make  the  work  of  these  different 
trades  harmonize  with  each  other,  and  fore- 
sight and  watchfulness  will  prevent  many 
future  annoyances.  He  must  see  that  open- 
ings in  the  walls  for  pipes  and  sewers  are  not 
forgotten,  and  that  chases  and  recesses,  which 
even  if  shown  on  the  plans  are  often  overlooked, 
are  provided  for  plumbing  and  steam  pipes  and 
heating  flues.  Framing  in  floore  for  plumbing 
fixtures,  and  spaces  in  partitions  for  ventilation 
flues  and  hot  air  ducts,  accommodation  for 
electric  and  mechanical  appliances,  require  pro- 
vision made  for  them  long  before  their  special 
work  is  to  be  performed. 

The  position  of  gas  and  electric  outlets,  and 
the  location  of  radiators,  registers,  bells,  and 
speaking  tubes,  must  be  verified,  and  sindlar 
matters  which  seem  of  lesser  importance  re- 
quire careful  attention.  The  success  of  a 
building  depends  largely  upon  the  care  with 
which  these  details  are  arranged. 

Workmen  must  be  prevented  from  recklessly 
cutting  wooden  beams  and  masonry,  and  from 
iiVJuring  each  other's  work.  As  a  rule,  me- 
chanics employed  in  a  building  exhibit  no 
interest  whatever  in  anything  beyond  their 
immediate  tasks,  the  general  residt  being  a 
matter  of  no  moment  to  them.  It  is  even 
difficidt  to  induce  them  to  protect  properly 
their  own  work  from  iigury  by  taking  the  most 
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obvious  and  simple  precautions  against  acci- 
dental defacement. 

The  rubbish  that  accumulates  in  a  building 
and  all  rejected  material  should  be  properly 
removed  to  prevent  finished  work  being  dam- 
aged, and  to  reduce  the  risk  of  fire. 

Constant  tests  of  materials  are  advisable,  and 
the  knowledge  that  these  tests  will  be  made  do 
much  to  induce  the  builder  to  maintain  a  high 
standard  of  excellence. 

It  would  seem  that  plans  and  specifications 
made  by  a  competent  architect  would  ordinarily 
be  correct,  and  the  superintendent's  duty  would 
be  limited  to  interpreting  them  and  insisting 
upon  their  faithfid  performance;  but  errors 
will  creep  in,  and  unexpected  emergencies  arise 
which  must  be  met  and  promptly  decided. 
There  are  many  points  which  are  perforce  left 
unstudied  in  the  plans  for  a  complicated  build- 
ing, and  these  must  be  determined  on  the  spot. 
This  is  especially  apt  to  be  true  where  buildings 
are  altered  or  additions  are  made  to  them,  when 
the  most  careful  written  specifications  will  fail 
to  cover  all  the  work  required.  It  is,  in  fact, 
impossible  to  specify  exactly  in  these  cases,  as 
so  much  depends  upon  conditions  not  known 
until  the  building  operations  are  actually  in 
progress ;  and  faulty  construction  which  must  be 
remedied,  weak  spots  in  walls,  defective  fram- 
ing, and  other  unwelcome  discoveries  only  come 
to  light  after  the  work  has  reached  a  certain 
stage. 

Delinquencies  of  contractors  and  the  failure 
of  supplies,  which  necessitate  the  adoption  of 
other  materials,  and  even  the  deterioration  of 
well-known  materials,  are  matters  that  require 
immediate  adjustment.  The  failure  of  con- 
tractors to  provide  the  work  and  materials 
demanded  by  the  specifications  Lb  the  principal 
difficulty  that  the  superintendent  is  obliged  to 
meet,  but  when  this  neglect  is  wilful  he  has  no 
option  but  to  enforce  the  stipul.  tions  of  the 
contract  as  far  as  lies  in  his  power.  The  possi- 
bility of  delay  often  forces  the  superintendent 
to  accept  an  inferior  material  or  a  poorer 
method  of  construction.  The  speed  with  which 
a  building  can  be  erected  is  now  nearly  always 
an  important  factor,  and  demands  for  con- 
cessions or  changes  in  the  method  of  carrying 
on  the  work  are  most  frequently  based  on  the 
plea  of  delay.  These  demands  must  be  care- 
fully weighed,  and  it  is  often  the  wisest  course 
to  permit  modifications  in  the  construction: 
the  superintendent,  therefore,  must  have  a  cer- 
tain discretion  allowed  him.  Where  there  is 
telephonic  communication  difficult  questions 
may  be  referred  back  to  the  architect's  office 
for  settlement,  but  emergencies  arise  -where 
this  is  not  possible,  and  a  decision  must  be 
made  on  the  spot  to  avoid  delay. 

It  must  always  be  borne  in  mind  that  no 
amount  of  superintendence  will  insure  good 
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work  from  a  poor  builder.  If  a  builder  is  not 
equipped  for  good  work  and  in  the  habit  of 
constructing  first-class  buildings,  mere  desire  on 
his  part  is  not  sufficient,  and  neither  persuasion, 
threats,  nor  promises  will  make  him  raise  his 
standard.  This  is  generally  understood  where 
the  element  of  art  is  involved,  and  no  one  sup- 
poses that  entreaties  or  advice  will  make  a  poor 
carver,  modeller,  or  decorator  produce  artistic 
results.  The  same  is  true  of  masoniy,  car- 
pentry, and  of  all  mechanical  work.  The 
superintendent  may  reject  bad  workmanship, 
and  repeatedly  refuse  to  accept  it;  but  he  is 
powerless  to  compel  the  contractor  to  furnish 
the  quality  desired  if  he  is  unfamiliar  with  it 
and  unwilling  to  furnish  it. 

A  merely  careless  builder,  or  one  whose  busi- 
ness is  not  well  organized,  may  to  a  certain 
extent  be  kept  up  to  a  fair  standard  by  faith- 
ful superintendence ;  but  watching  a  dishonest 
or  incompetent  contractor  is  a  fruitless  task, 
and  for  the  former,  nothing  short  of  a  complete 
detective  system  will  insure  even  an  approxi- 
mate adherence  to  the  plans  and  specifications. 

The  superintendence  given  by  architects  or 
their  representatives  to  the  buildings  in  their 
charge  should  not  be  understood  to  mean  con- 
stant supervision.  This  can  only  be  obtained 
by  the  employment  of  a  clerk  of  the  works, 
who  will  be  in  attendance  at  the  building  at 
all  times.  Accordingly,  it  is  important  for  the 
superintendent  to  time  his  visits  so  that  they 
will  be  of  the  greatest  value. 

—  Arnold  W.  Brunner, 

SUPERSTRUCTURE.  A  structure  raised 
upon  another  structure,  as  a  building  upon  a 
foundation,  basement,  or  substructure. 

SUPERVISION.  Same  as  Superintendence. 
The  schedule  of  charges  of  the  American  Insti- 
tute of  Architects,  1901,  contains  the  following 
clause,  "  T^vj  supervision  or  superintendence  of 
an  architect  (as  distinguished  from  the  con- 
tinuous personal  superintendence  which  may  be 
secured  by  the  employment  of  a  clerk  of  the 
works)  means,"  etc. 

SUPPLY  TANK.  (See  Supply  Cistern, 
under  Cistern.) 

SURBASE.  The  moulding  or  group  of 
mouldings  forming  the  crowning  member  of  a 
basement  story,  a  plinth,  dado,  base  course,  or 
the  like. 

SURVET.  A  plan,  map,  or  plotting,  made 
from  measurements  and  angles  taken,  and  lines 
run,  as  described  under  Surveying;  also  the 
whole  operation  of  surveying  a  piece  of  ground 
or  the  like,  and  recording  the  results  in  such  a 
map. 

SURVETINO.  That  branch  of  engineering 
which  has  for  its  object  the  location  and  meas- 
urement of  the  lines  surrounding  any  portion  of 
the  earth's  surface,  and  from  which  the  area  of 
any  such  portion  can  be  determined,  and  sub- 
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sequently  plotted  in  the  form  of  a  map ;  also, 
more  particularly,  the  locating  of  points  on  the 
earth's  surface  relatively  to  one  another. 

Broadly,  the  measurements  of  surveying  con- 
sist in  determining  the  horizontal  angle  included 
between  any  two  intersecting  courses,  and  in 
measuring  the  lengths  of  these  courses, — a 
course  being  a  line  as  "run"  (determined  or 
laid  out).  By  continuing  in  this  way  along  the 
entire  perimeter  of  any  piece  of  ground,  how- 
ever irregular  in  shape  it  be,  sufficient  data  may 
be  obtained  for  the  computation  of  the  area  of 
this  piece  of  ground.  Also  from  these  data, 
obtained  in  the  field,  the  survey  can  be  accu- 
rately plotted  on  paper,  to  any  convenient 
scale,  the  horizontal  angles  being  laid  off  with 
the  aid  of  a  protractor.  However,  in  case 
greater  accuracy  is  desired,  the  different  comers 
of  the  survey  may  be  referred,  by  means  of 
rectangular  coordinates,  to  a  common  point  of 
origin,  —  the  horizontal  angles  and  the  lengths 
of  courses  being  necessary  in  the  computation 
of  these  coordinates. 

In  most  cases  it  is  also  necessaiy  to  deter- 
mine the  true  bearings  of  each  and  every  course, 
as  distinguished  from  the  magnetic  bearings,  in 
order  that  the  survey  shall  be  completely  lo- 
cated. If  the  true  bearing  of  any  one  course 
is  known,  the  bearings  of  the  other  courses  can 
easily  be  calculated  with  the  aid  of  the  hori- 
zontal angles  already  determined;  but  when 
this  is  not  the  case,  and  when  reference  to  prior 
surveys  is  not  possible,  it  will  be  necessary  to 
establish  a  line  of  true  Meridian,  and  to  deter- 
mine the  angle  which  some  one  course  makes 
with  this  line.  When,  however,  a  surveyors 
compass  is  employed,  the  magnetic  bearings  of 
the  different  courses  are  read  direct,  and  from 
them,  the  variation  between  the  magnetic  and 
true  meridians  being  known  or  determined,  the 
true  bearings  may  be  computed  with  only  a 
small  remaining  error  of  angle.  This  correc- 
tion does  not,  however,  include  errors  of  angle 
due  to  local  magnetic  attraction,  such  as  is 
found  in  ferruginous  districts. 

The  foregoing  is  an  outlined  description  of 
the  art  of  surveying;  in  addition,  however, 
there  is  much  important  detail,  some  of  which 
will  be  mentioned  in  connection  with  the  de- 
scription of  instruments  included  below. 

The  engineer's  transit  is  the  instrument 
now  commonly  used  for  the  measurement  of 
angles  in  the  best  engineering  practice  in  the 
United  States ;  it  appears  to  be  the  same  in- 
strument as  the  transit  theodolite  in  Great 
Britain.  It  is  the  most  important  of  surveying 
instruments,  and  the  one  by  which  the  most 
accurate  work  can  be  done.  For  these  reasons 
the  transit  is  the  instrument  best  adapted  for 
those  surveys  necessary  to  the  architect  or  the 
builder.  In  the  surveying  of  city  or  town  lots, 
and  especially  in   those  cities  in  which   real 
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estate  has  a  high  market  value,  the  very  great- 
est accuracy  is  required,  as  a  conflict  or  error  in 
the  lines  bounding  adjoining  properties  might 
be  the  source  of  considerable  litigation  and 
heavy  damages.  Also  in  the  laying  out  of 
foundation  lines,  or  the  setting  out  of  individual 
piers,  great  care  is  necessary  that  these  shall  be 
accurately  located. 

The  engineer's  transit  consists  of  a  telescope 
mounted  upon  a  horizontal  axis  supported  by 
two  vertical  standards  which  are,  in  turn,  car- 
ried by  the  upper  of  two  horizontal  circular 
plates.  This,  called  the  vernier  plate,  also  car- 
ries a  compass  box,  two  verniers,  and  two  spirit 
levels.  Immediately  below  and  completely  con- 
cealed by  the  vernier  plate,  except  for  openings 
at  the  verniers,  is  a  second  plate  called  the 
horizontal  limb,  whose  circumference  is  divided 
into  degrees  of  the  circle  and  subdivisions. 
These  two  plates  are  arranged  so  that  they  will 
rotate  about  the  vertical  axis  of  the  instrument 
independently  of  one  another.  Thus,  by  clamp- 
ing the  lower  plate  to  the  vertical  axis,  and  by 
directing  the  telescope  in  two  successive  and 
different  directions,  the  vernier  plate  will  have 
passed  through  an  angle  whose  magnitude  may 
be  measured  upon  the  lower  plate. 

Below  these  horizontal  plates  and  detachable 
from  them,  there  is  still  another  horizontal 
plate  to  which  are  connected  four  levelling 
screws  resting  upon  a  levelling  plate.  By 
means  of  the  levelling  plate  and  screws  the 
instrument  can  be  made  truly  horizontal,  as 
shown  by  the  spirit  levels  attached  to  the  ver- 
nier plate. 

A  vertical  circle  graduated  in  degrees  is 
attached  to  the  horizontal  axis  of  the  instru- 
ment, and  this  axis  with  its  telescope  being  free 
to  revolve,  angles  of  inclination  can  be  read  by 
means  of  a  vernier  fixed  to  one  of  the  stand- 
ards. 

Enclosed  in  the  barrel  of  the  telescope  two 
cross  hairs  at  right  angles  to  each  other  enable 
an  object  to  be  accurately  bisected.  Attached 
to  the  telescope  there  is  a  spirit  level  or  "  long 
bubble,"  in  order  that  the  telescope  may  be 
made  truly  horizontal. 

The  transit  is  placed  usually  upon  a  tripod, 
and  by  means  of  a  plummet  or  plumb  bob,  sus- 
pended from  the  centre  of  the  instrument,  the 
transit  may  be  centred  upon  any  desired  point. 

The  surveyor's  comjmss  may  be  used  when 
no  great  amount  of  accuracy  in  the  survey  is 
required.  It  has  two  open  sights  through  which 
any  distant  object  can  be  seen,  and,  when  seen, 
the  magnetic  bearing  of  the  curve  between  the 
distant  object  and  the  point  of  sight  will  be 
indicated  upon  a  graduated  dial  by  the  point  of 
the  compass  needle.     A  circumferentor^  differs 

1  The  term  "  Hrcumferentor  *'  is  applied  sometimes 
to  the  •'  perambulator  "  or  wheel  measurer,  in  which 
a  wheel  is  simply  run  along  a  road,  recording  its  revo- 
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from  the  compass  only  in  that  the  compass  box 
is  free  to  rotate  upon  the  brass  plate  canying 
the  sights.  In  this  way,  by  means  of  an 
attached  vernier,  the  measurement  of  horizontal 
angles  is  possible  independently  of  the  needle ; 
that  is  to  say,  the  needle  is  held  stationary  or 
fixed.  The  circumferentor  also  often  carries  an 
attachment  by  which  angles  of  inclination  may 
be  determined. 

Both  the  surveyor's  compass  and  the  cir- 
cumferentor are  levelled,  and  shown  to  be  level, 
in  a  manner  similar  to  that  of  the  transit. 
Also,  as  in  the  case  of  the  transit,  these  in- 
struments are  generally  mounted  upon  tripods, 
a  so-called  Jacob's  staff  being,  however,  occa- 
sionally employed.  This  is  simply  a  single 
staff,  pointed  at  the  lower  end,  and  to  the  top 
of  which  the  compass  or  circumferentor  may 
be  attached. 

The  demicirde  is  for  measuring  and  indicat- 
ing angles,  and  is  not  unlike  an  ordinary  pro- 
tractor, with  a  revolving  bar  mounted  on  a 
pivot  at  the  centre  of  the  circle,  and  a  compass 
set  firmly  in  the  plane  of  the  graduated  arc. 
It  may  have  a  telescope  in  place  of,  or  attached 
to,  the  revolving  bar.  It  may  be  levelled 
approximately  by  being  laid  or  set  on  the  plane 
table,  and  is  used  only  as  a  rough  substitute 
for  the  theodolite  or  transit. 

The  only  other  angle-measuring  instrument 
that  needs  mention  is  the  s^trveyors  cross. 
Very  simple  in  construction,  it  comprises  two 
horizontal  bars  at  right  angles  to  each  other, 
each  bar  supporting  an  open  sight  at  either 
end.  Obviously,  the  use  of  this  instrument  is 
limited  to  the  laying  out  of  right  angles ;  it  is 
now  rarely  seen. 

There  are  two  methods,  other  than  that  of  tri- 
angulation,  commonly  employed  in  the  meas- 
urement of  lengths  or  distances. 

By  the  first  method  the  distance  between  any 
two  points  is  determined  by  stretching  a  chain 
or  tape  of  known  length  between  these  points. 
The  telescope  of  the  transit,  or  of  other  instru- 
ments, equipped  with  stadia  or  micrometer 
wires,  is  the  means  by  which  distances  can  be 
measured  under  the  second  method. 

Ounter's  chain,  for  so  long  in  universal  use, 
has  a  length  of  66  feet,  divided  into  100  links 
of  7.92  inches,  every  tenth  link  having  some 
distinguishing  mark.  Steel  pins  are  employed 
for  marking  the  end  of  chain  lengths  where  tlie 
distance  to  be  measured  is  greater  than  66  feet. 
This  chain  has,  to  a  large  extent,  been  replaced 
by  the  engineer's  chain  of  100  feet  in  length, 
divided  into  links  of  1  foot. 

The  tape  is  a  very  thin  steel  ribbon,  usuaUy 
from  J  to  f  inches  in  width,  and  ranging  be- 
tween 100  to  500  feet  in  length,  subdivisions 
being   designated   by    some   convenient   mark. 

lutions  by  means  of  a  cyclometer,  and  so  fomishing 
a  rough  measurement  of  distances. 
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The  result  obtained  by  measuring  distances 
with  the  tape  is  the  most  exact  of  all  methods 
now  commonly  in  use. 

In  measuring  distance  by  telescope,  two  hori- 
zontal or  stadia  wires,  one  above  and  one  below 
the  horizontal  cross  hair  alluded  to  in  the  de- 
scription of  the  transit,  are  placed  at  such  a 
distance  apart  that  when  sighting  at  a  vertical 
rod  100  feet  away  the  wires  will  include  1  foot 
(or  some  other  convenient  constant)  of  vertical 
height  of  rod,  and  will  include  proportional 
spaces  for  other  distances. 

In  the  operation  of  surveying,  and  in  the  sub- 
sequent mapping,  that  part  of  the  earth's  sur- 
face upon  which  the  operations  are  conducted 
is  considered  to  be  a  horizontal  plane,  correc- 
tion for  the  curvature  of  the  earth  being  neg- 
lected in  the  case  of  small  surveys.  For  this 
reason  it  is  necessary  to  reduce  inclined  meas- 
urements to  horizontal  lines.  When  the  in- 
clined distance  and  the  angle  of  inclination, 
determined  by  the  vertical  circle  of  the  transit 
between  any  two  points,  are  knovm,  this  cor- 
rection can  readily  be  made.  If  the  inclined 
distance  and  the  difference  in  elevation  between 
the  two  points  are  known,  this  will  answer  the 
same  purpose. 

To  insure  greater  accuracy  in  taping  or  chain- 
ing, corrections  also  for  temperature  and  for  the 
catenary  curve,  due  to  imperfect  stretching,  must 
be  made. 

The  art  of  Levelling  is  also  to  be  included 
under  the  general  head  surveying.  It  consists 
in  determining  the  difference  in  elevation  between 
any  two  points,  or  in  determining  the  elevation 
of  one  or  more  points  above  or  below  a  datum 
line  or  bench  mark,  the  level  of  which  may  be 
assumed,  if  not  known.  In  extensive  surveys 
the  datum  line  is  assumed,  whenever  possible, 
to  be  the  level  of  mean  high  tide.  The  opera- 
tion of  levelling  may  be  conducted  by  means  of 
instruments  especially  devised  for  this  purpose, 
or  by  the  use  of  the  transit.  If  the  latter  is 
employed,  the  angle  of  inclination  and  the  in- 
clined distance  between  any  two  points  are  de- 
termined, and  from  them  the  height  of  one  point 
above  the  other  is  calculated. 

Of  the  instruments  in  use  for  levelling,  the 
only  two  that  need  mention  here  are  the  Y  level 
and  the  hand  level. 

The  Y  level  has  two  standanls,  or  Y's  (from 
which  the  instrument  derives  its  name),  at- 
tached to  either  end  of  a  levelling  bar,  itself 
connected  by  a  spindle  and  socket  joint  to  the 
levelling  plates  and  screws  below  it.  The  lev- 
elling ammgement  is  in  all  respects  similar  to 
that  of  the  transit.  The  Y's  support  a  tele- 
scope, and  by  means  of  clamps  hold  it  rigidly 
in  a  position  parallel  to  the  levelling  bar.  Sus- 
pended below  the  telescope  there  is  a  spirit 
level,  or  long  bubble.  This  bubble  will  show 
whether  or  not  the  telescope  and  levelling  bar 
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have  been  made  truly  horizontal  by  means  of 
the  levelling  screws.  As  in  the  case  of  the 
transit,  the  telescope  of  the  level  is  supplied 
with  cross  hairs,  and  also,  as  with  the  transit, 
the  level  is  supported  by  a  tripod. 

The  principle  of  levelling  with  this  instru- 
ment consists  simply  in  the  prolonging  of  a 
known  horizontal  line,  and  in  measuring  the 
height  of  this  imaginary  line  above  any  two 
points,  and  from  which  the  difference  in  ele- 
vation, if  any,  between  these  points  can  be 
easily  determined.  To  insure  accuracy  in  read- 
ing heights  a  levelling  rod  has  been  devised. 
It  consists  of  a  wooden  rod,  one  side  of  which 
is  graduated  into  feet,  which  are  in  turn  sub- 
divided into  tenths  and  hundredths  of  a  foot. 
A  circular  target  divided  horizontally  and  ver- 
tically into  quadrants  alternating  red  and  white 
in  colour  is  free  to  slide  upon  the  rod,  and  by 
means  of  these  quadrants  the  points  at  which  a 
given  horizontal  line  intersects  the  rod  can  be 
determined.  An  opening  in  the  target,  to  the 
edge  of  which  a  vernier  is  attached,  allows  the 
graduations  to  be  read  to  a  thousandth  of  a 
foot.  In  general,  the  levelling  rod  is  constructed 
of  two  intersliding  pieces,  in  order  that  it  may 
be  conveniently  lengthened. 

The  hand  level,  as  its  name  denotes,  is  a 
telescope  which,  by  holding  in  the  hand  and 
sighting  through  it,  the  height  of  the  eye  above 
any  point  can  be  found.  The  barrel  of  the  tele- 
scope is  divided  in  such  a  way  that  any  object 
may  be  freely  seen  through  one  side,  whereas 
on  the  other  side  the  reflection,  by  mirror,  of 
cross  hairs  and  the  bubble  of  a  spirit  level  are 
brought  to  view.  When  the  horizontal  cross 
hair  is  shown  to  bisect  the  bubble,  the  level  is 
horizontal.  The  method  of  levelling  with  the 
hand  level  is  in  all  respects  the  same  as  with 
the  Y  level,  but  the  same  amount  of  accuracy 
cannot  be  expected.  —  D.  N.  B.  S. 

Note.  —  For  assistance  in  the  preparation  of 
this  article  the  writer  is  indebted  to  Mr.  Edward 
B.  Sturgis. 

SURVEYOR.  A.  One  who  makes  sur- 
veys, as  of  land.     (See  Surveying.) 

B.  One  who  examines  anything  to  ascertain 
its  quality  or  condition  —  or,  more  technically, 
in  connection  with  architectural  practice,  one 
who  estimates  or  examines,  measures,  and  tests 
the  extent  and  condition  of  lands  and  buildings 
and  their  accessories,  and  the  materials  and 
work  expended  upon  them,  or  to  be  so  ex- 
pended. 

This  word  has,  in  the  specialization  pro- 
voked by  modern  industrialism,  still  retained 
many  of  its  old  wide  meanings  and  general 
uses,  and  consequent  indeflniteness.  Hence 
the  necessity  for  the  explanatory  prefix  which 
frequently  accompanies  it.  Land  Surveyor, 
City  Surveyor,   and    Quantity    Surveyor   are 
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modem  forms,  in  use  in  the  practice  of  and 
preparation  for  building. 

Until  recently  the  designation  "  surveyor  "  was 
borne  by  an  individual  who  performed  many  or 
all  functions  implied  by  it.  But  now  the  ten- 
dency is  to  break  up  and  divide  such  labours 
into  various  groups ;  and  further,  in  America, 
the  weaker  influence  of  tradition  in  such  profes- 
sions has  encouraged  other  new  lines  of  devel- 
opment. 

Much  of  the  work  formerly  done  by  survey- 
ors is  in  modem  practice  allotted  to  civil 
engineers,  and  many  functions  of  which  a 
"surveyor"  was  the  depositary  l)efore  the 
study  and  practice  of  art  became  systema- 
tized have  naturally  come  to  be  considered  as 
belonging  to  the  architectural  profession.  It 
is  recorded  that  Inigo  Jones  was  appointed 
and  paid  as  "surveyor"  of  his  Majesty's 
works.  Now  he  would  be  designated  "  archi- 
tect," or  "  architect  and  surveyor,"  since  that 
coi\j  unction  of  terms  is  still  quite  usual. 

In  the  United  States  the  occupation  of  sur- 
veyor has  been  entirely  separated  from  that  of 
architect,  and  further  clearly  differentiated 
into  special  kinds  of  surveying.  In  connection 
with  architecture  and  real  estate,  the  old  gen- 
eral title,  "surveyor,"  wasunderatoodto  mean  one 
competent  to  measure  and  map  existing  build- 
ings and  lands,  and  to  compare  same  with  title 
deeds;  and  to  estimate  and  supervise  repairs 
required  by  covenants  and  titles  upon  their 
commencement  and  expiration,  and  to  make 
valuations  and  appraisements  of  all  such  things. 
The  great  frequency  in  English  real  estate  cus- 
tom of  holdings  by  lease  and  other  transitory 
title  makes  this  a  very  important  profession 
in  that  country  and  its  dependencies,  while 
in  the  United  States  it  is  little  known.  In 
America,  even  in  places  where  leaseholds 
prevail,  they  do  not  much  modify  the  usual 
custom,  under  which  the  real  estate  agent  and 
the  experienced  builder,  oftener  than  the  sur- 
veyor, negotiate  such  matters  as  the  repair 
and  restoration  of  buildings  for  delivery  to  the 
landlord,  which  in  former  times  would  have 
been  scheduled  under  the  special  term  of  a 
Survey  of  Dilapidations.  An  architect  is  occa- 
sionally called  upon  to  perform  duties  properly 
those  of  a  surveyor,  and  in  England  one  who 
does  such  work  frequently  will  call  himself 
"  Architect  and  Surveyor." 

The  professional  work  most  likely  to  arise 
in  this  way  is  the  examination  of  existing 
buildings  to  determine  their  safety,  or  strength, 
or  value,  or  the  consideration  of  their  possible 
improvement.  Also,  in  case  of  damages  by  fire 
or  accident,  the  questions  for  and  against  their 
restoration  are  such  as  are  understood  to  be 
surveying  rather  than  architecture,  and  the 
architect's  inspection  of  unsafe  buildings  in  New 
York  is  officially  designated  as  a  "survey." 
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The  City  Surveyor  is  one  who  does  the  neces- 
sary work  of  measuring  and  plotting  the  dimen- 
sions and  levels  of  property  and  examining 
municipal  and  other  records,  and  prepares  the 
plans  necessary  to  define  the  boundaries  of 
properties  and  thoroughfares,  in  cities  and  other 
densely  populated  communities ;  but  those  call- 
ing themselves  city  surveyore  generally  claim 
no  knowledge  of  the  building  processes  or  their 
values,  or  the  real  estate  appraisements,  for 
which  the  general  surveyor  was  qualified. 

The  Quantity  Surveyor  rendera  important 
services  to  architecture  and  building  in  British 
practice,  which  has  no  counterpart  in  the 
United  States,  under  this  or  any  other  desig- 
nation. These  duties  consist  chiefly  in  the 
preparation  of  elaborately  detailed  bills  of 
quantities  of  materials  and  labour  required 
for  the  construction  of  certain  buildings,  for 
which  drawings  and  specifications  have  been 
prepared  by  the  architects.  The  bills  of  quan- 
tities are  multiplied,  and  a  copy  is  given  to 
each  of  the  builders  who  are  to  make  proposals 
for  the  execution  of  the  work,  in  order  that 
the  labour  of  "  taking  off"  such  quantities  may 
be  performed  once  only,  for  all  of  them,  and 
may  be  for  all  alike,  uniform,  and  systematic. 
This  work  naturally  allies  itself  with  that  of 
measuring  up  building  materials  and  labour 
after  constmction,  and  to  some  extent  with 
the  functions  of  appraiser  and  valuer.  But 
the  occupation  in  its  customary  designation  of 
"  quantity  surveying "  expresses  the  main  part 
of  its  duties.  It  is  somewhat  surprising  that 
in  the  United  States  there  is  little  or  no 
recognition  of  this  office.  Occasionally  there 
have  been  efforts  to  fill  the  want,  and  men 
of  English  training  have  assisted  estimators 
in  their  accustomed  way.  But  the  system  has 
not  found  favour,  and  is  not  in  use,  and  the 
occupation  is  still  unknown. 

Part  of  the  duties  of  quantity  surveyor  are, 
however,  sometimes  performed  by  engineers 
(and  more  rarely  by  architects),  when  engaged 
upon  public  works,  for  which,  with  the  design, 
they  are  called  upon  to  furnish  a  schedule  of 
materials,  giving  also  quantity  of  each.  But 
this  usually  takes  no  note  of  labour  except  as 
implied  in  the  descriptive  title,  and  does  not 
profess  to  enumerate  all  finishings  and  acces- 
sories other  than  by  a  blanket  clause,  and  it  is 
doubtful  whether  it  is  ever  used  by  those  ten- 
dering proposals  as  a  reliable  basis  for  their 
estimates,  and  is  consequently  not  in  any  sense 
a  substitute  for  the  work  of  the  quantity 
surveyor. 

There  is  probably  a  field  for  the  reestablish- 
ment  of  this  ancient  profession  in  the  necessity 
of  expert  appraisements  of  real  estate  and  im- 
provements thereon,  and  in  valuations  for  rents 
and  insurance  and  similar  things,  which  are 
now  performed   unsystematically   by   persons 
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with  whom  they  are  only  incidental  to  some 
other  occupation.     (See  Bill  of  Quantities.) 

—  Robert  W.  Gibson. 

SUTH  DOOR.  One  of  the  doors  of  a  parish 
church,  and  generally  the  most  important  one. 
The  word  "  suth  "  is  most  probably  the  old  form 
of  south,  and  refers  to  the  &ct  that  the  southern 
door  was  that  for  the  entrance  of  the  congrega- 
tion, and  that  where  persons  accused  of  crime 
might  take  oath  that  they  were  innocent,  as 
well  as  that  where  notices  of  ecclesiastical  cere- 
monials, feast  days,  and  the  like,  were  put  up. 

Smrs,  T.  F. ;  architect. 

He  was  a  Belgian  by  birth  and  came  to 
Paris  in  1807.  He  studied  with  Percier  (see 
Percier)  and  at  the  Ecole  des  Beaux  Arts,  In 
1812  he  won  the  Ghrand  Prix  de  Home  in 
architecture.  On  his  return  from  Rome  he 
was  extensively  employed  in  Belgium  and  Hol- 
land. Suys  assisted  Haudebourt  in  the  prepa- 
ration of  his  work  on  the  Palais  Massimi  d, 
Rome,  and  published  himself  Le  Pantheon  de 
Rome  (Brussels,  1838 ;  grand  folio). 

Lance,  Dictionnaire, 

SWAO.  A  festoon;  the  common  English 
name  for  that  form  which  is  very  heavy  in  the 
middle  and  slight  at  the  points  of  support. 

SWAOR  A  tool  or  die  used  in  imparting 
a  given  shape  to  hot  metal  in  a  stamping  press 
or  rolling  mill,  or  on  an  anvil,  or  to  sheets  of 
cold  metal,  as  in  galvanized  iron  or  copper 
work. 

SWAZJiOTTTTAIL.     Same  as  Dovetail. 

SWAMP  DWEIiLINO.     (See  Pile  Dwell- 

iiig.) 

SWAMP  VILLAGE.     (See  Pile  Dwelling.) 

SWAir  NECK.  In  stair  building,  a  ramp 
terminating  in  a  knee,  as  where  a  hand  rail 
curves  near  a  newel  so  as  to  be  about  vertical, 
and  is  then  continued  a  short  distance  horizon- 
tally, entering  the  newel  at  right  angles. 
-  SWEAT  HOUSE.  (See  Sweat  Lodge, 
under  Lodge.) 

SWEATING  ROOM.  A  room  for  sweat- 
ing bathers  in  a  Turkish  bath.  (See  Laconicum ; 
Sudatory;  Stove.) 

SWIMMING  BATH.  An  artificial  pool, 
tank,  or  basin  of  water,  either  open  to  the  sky 
or  covered,  intended  for  bathing,  particularly 
for  swimmers. 

(Generally,  we  may  distinguish  open  and 
enclosed  swimming  baths,  the  former  being 
available  only  during  the  summer,  the  latter 
capable  of  being  kept  open  the  year  round 
(swimming  baths  in  bath  houses). 

Excellent  as  rain  baths  (see  Bath  House)  are 
for  personal  cleanliness  and  hygiene,  the  need 
of  well-arranged  swimming  baths  for  pleasure 
and  general  health  in  cities  should  also  be 
recognized.  In  this  respect  even  small  Euro- 
pean cities  are  far  better  off  than  large  Ameri- 
can cities.     Many  persons  bathe  together  in 
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swimming  baths,  which  should  therefore  be 
supplied  with  water  flowing  through  them  con- 
tinuously.  Salt  water  baths  are  preferably 
located  outside  of  harbours,  in  places  where  the 
sea  water  is  purer  than  in  the  hai'bour.  The 
pollution  of  the  neighbouring  beach,  either  by 
drain  outfalls  from  seashore  hotels,  or  from  city 
garbage,  dumped  into  the  sea  and  cast  up  by 
the  waves  and  tides,  must  be  prevented.  River 
baths  likewise  must  be  carefully  located,  prefer- 
ably above  the  outfalls  of  the  city  sewers, 
away  from  garbage  dumps,  and  not  too  near  to 
manufacturing  establishments.  The  immense 
one  at  Vienna  is  on  the  new  canalized  stream, 
two  miles  from  the  city  proper ;  those  in  Paris 
are  safe  from  sewerage  because  this  is  all  dis- 
charged several  miles  down  stream,  below  the 
city. 

River  and  sea  baths  generally  require  the 
simplest  kind  of  architectural  structures,  though 
there  are  some  examples  of  more  pretentious 
buildings,  such  as  the  Sutro  Baths  near  San 
Francisco.  There  are  some  ocean  baths  which 
have  both  the  dressing  pavilions  and  the 
swimming  place  enclosed.  Such  structures  are 
erected  either  on  piles,  or  on  floats,  or  pontoons. 
The  river  swimming  baths  are  built  on  a  float- 
ing dock,  or  pontoon,  anchored  in  the  stream, 
with  the  cabins  arranged  on  the  four  sides. 

City  swimming  baths  which  are  to  be  kept 
open  the  entire  year  must  be  suitably  warmed 
in  winter. 

The  swimming  basin  may  be  oblong,  or  cir- 
cular, or  its  plan  is  a  rectangle  with  one  or  two 
semicircular  ends.  One  or  more  series  of  steps 
are  provided  to  enter  the  bath.  The  dimen- 
sions of  swimming  basins  vary  from  30  to  75 
feet  in  length,  15  to  30  feet  in  width,  and  from 
2  to  7  feet  in  depth  of  water.  Even  the  last- 
named  depth  of  water  is  hardly  sufficient  for 
diving,  and  none  but  experienced  divers  should 
attempt  it  in  the  ordinary  swimming  basin. 
In  European  baths  about  24  square  feet  of 
water  surface  are  provided  for  each  swimmer, 
and  10  to  12  square  feet  for  each  non-swimmer. 

The  basin  is  built  of  brick  or  cement  masonry, 
the  walls  are  constructed  with  due  regard  to 
stability  and  water  tightness.  The  outer  shell 
of  the  smaller  basins  consists  sometimes  of  iron, 
lined  inside  with  asbestos  paper  or  other  water- 
proof material.  The  surface  of  the  bottom  and 
of  the  side  walls  is  finished  in  enamelled  brick, 
glazed  tiles,  or  with  white  marble  slabs.  Due 
attention  should  be  given  to  the  bottom,  which, 
in  the  basins  for  non-swimmers,  should  not  be 
too  slippery.  Where  one  basin  answers  both 
for  swimmers  and  non-swimmers,  the  bottom  is 
made  sloping,  and  a  net  or  line  indicates  the 
division.  Overflow  and  emptying  pipes  must 
be  provided,  also  openings  on  the  side  above 
the  water  line  for  spitting.  There  are  needed 
also  jumping  boards,  a  rail  around  the  basin 
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for  tired  swimmers,  hook  poles,  life  preservers, 
and  life  lines  in  case  of  accidents.  The  gang- 
way directly  around  the  swimming  basin  is 
made  3  to  5  feet  wide,  and  often  projects  about 
18  inches  .in  width  over  the  basin,  the  water 
level  in  the  basin  being  from  2  to  4  feet  below 
the  level  of  the  gangM^ay.  Along  this  inner 
gangway  are  located  the  dressing  rooms,  which 
are  about  4  feet  wide  and  deep,  7  or  8  feet 
high,  and  of  which  there  are  sometimes  several 
tiers.  In  the  best  plans  there  is  another  outer 
gangway  from  which  bathers  enter  the  dressing 
room,  while  they  are  permitted  to  walk  along 
the  inner  gangway  only  after  undressing.  This 
precaution  avoids  the  soiling  of  the  inner  gang- 
way by  dirty  shoes,  etc. 

The  swimming  basin  must  be  well  lighted, 
side  light  from  high  windows  being  preferable  to 
overhead  lights  on  account  of  the  glare  and 
heat  of  the  sun. 

The  water  in  the  basin  must  be  suitably 
warmed  and  maintained  at  a  uniform  tempera- 
ture of  about  70°  Fahr.  The  water  is  warmed 
either  by  direct  introduction  of  steam,  or  by 
suitably  protected  steam  coils  in  the  bottom  or 
along  the  sides  of  the  basin,  or  else  water  is 
heated  in  hot  water  tanks  and  mixed  with  the 
cold  water  flowing  into  the  basin.  Sometimes 
the  water  is  warmed  by  continued  circulation, 
though  this  is  not  so  desirable.  The  swimming 
basin  must  be  completely  emptied,  cleaned,  and 
refilled  with  fresh  water  once  or  twice  a  week. 
There  should  be,  when  the  basin  is  full,  a  con- 
tinuous admission  of  pure  water,  the  amount 
being  calculated  to  entirely  renew  the  contents 
once  every  twenty-four  or  thirty-six  hours. 

A  very  desirable  precaution  consists  in  ar- 
ranging cleansing  or  preparatory  baths  (foot 
and  douche  baths),  where  each  bather  must  go 
to  soap  and  clean  himself  thoroughly,  before  he 
is  admitted  to  the  swimming  basin. 

Nothwithstanding  all  such  precautions,  the 
surface  of  the  water  in  the  basin  may  become 
slightly  polluted  by  abrasions  from  the  skin,  by 
oily  secretions  of  the  body,  etc.,  hence  it  is  im- 
portant that  the  water  be  kept  artificially 
stirred  and  in  constant  motion,  as  by  fountains, 
cascades,  or  douches.  It  is  also  important  that 
suitable  water-closets  and  urinals  be  provided 
near  the  dressing  rooms. 

Klinger,  Dip  Bade-An stall ;  Runge,  Die  offent- 
lichc  BadeauHtnlt  in  Bremen;  Kabierske,  Das 
Ilallenschwimmhad  in  Brcslnu ;  Schultze,  Bau 
nml  Betrieh  mn  Volks-Badeanstalten ;  Vetter, 
Das  Stuttfjarter  Schwimmhad ;  Marjrgraff,  Mo- 
derne  Stadthader ;  Osthoff,  Biider  und  Badean- 
stalten;  Handbnch  der  Arehitektur^  Part  IV., 
Vol.  T).  3  Genzraer,  Bade-nnd-Sch\rimmanstalten; 
Fortsrhritte  der  Arcfn'tektm\  Heft  AT,  Dos 
Schwimmhad  zn  Frankfurt-am- Main ;  Farrar, 
Baths  and  Bathing ;  Kane,  Xew  System  of  Public 
Baths;  H.  Owen  Allsop,  Public  Baths  and  Wash- 
houses.  —  W.  P.  Gerhard. 

SWISS  HUT.     (See  Hut,  B,) 
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SWITCH;  SWITCH  BOARD.  (See 
Electrical  Appliances.) 

S'WITZERLAND,  ARCHITBCTURE  OF. 

That  of  the  modern  republic  as  it  has  existed 
since  1815.  Three  different  races,  French, 
German,  and  Italian,  occupy  the  country; 
hence  the  impossibility  of  a  single  and  unmixed 
style  of  architecture.  Besides,  in  the  past, 
Switzerland  was  smaller,  and  in  1200  contained 
only  the  three  small  primitive  cantons.  So  a 
number  of  monuments,  that  are  now  Swiss,  did 
not  belong  to  Switzerknd  six  centuries  ago, 
but  were  Savoyard,  Burgundian,  or  German. 

The  country  that  is  now  French  Switzerknd 
was  under  the  Bur^ndian  influence  at  the 
Romanesque  and  Grothic  period,  and  the  greater 
number  of  the  monuments  were  built  by  the 
large  religious  communities  of  Clairvaux,  Cluny, 
and  Citeaux.  The  principal  among  them  are 
the  churches  of  Romainmotier,  Payeme,  Saint 
Sulpice,  Grandson  (Vaud),  Saint  Imier  (Berne); 
they  belong  to  the  Romanesque  period  of  the 
eleventh  and  twelfth  centuries. 

In  German  Switzerland  at  the  same  period :  the 
AUerheiligen  minster  at  Schaffhausen,  Schontal 
(B41e),  the  chapel  of  S.  George,  near  Wallenstadt. 
A  little  later,  and  still  Romanesque,  is  the  min- 
ster at  Zurich,  one  of  the  important  monuments 
of  that  epoch.  In  civil  architecture,  the  castle 
of  Kyburg  (eleventh  century)  and  Hapsbui^g 
(the  original  seat  of  the  Austrian  imperial 
house) ;  parts  of  the  castle  of  Burgdorf  (Berne); 
in  French  Switzerland,  a  part  of  the  celebrated 
castle  of  Chillon  and  the  castle  of  Blonay 
(Vaud). 

During  the  Gothic  period,  the  Burgimdian 
influence  of  the  Cistercian  Order  prevailed: 
S.  Pierre  at  Geneva  with  admirable  capitals; 
the  cathedral  of  Lausanne  whose  nave  and 
double  pillars  are  exceedingly  interesting,  and 
which  has  a  porch  of  the  Apostles  of  the  purest 
effect,  the  collegiate  church  at  NeuchAtel,  and 
numerous  other  churches  of  lesser  importance. 
The  cathedral  of  Fribourg  is  of  the  fourteenth 
century,  with  a  fifteenth  century  tower.  In 
German  Switzerland,  the  cathedral  of  Bale, 
with  one  Romanesque  door  (twelfth  century), 
the  Cistercian  monastery  of  Wettingen,  and  the 
cathedral  at  Berne  are  of  importance.  The 
castles  in  both  parts  of  Switzerland  are  numer- 
ous; the  finest  are  those  of  Vufflens  (Vaud)  of 
the  fourteenth  century;  and  those  of  Champ- 
vent,  Aigle,  and  Lausanne,  generally  of  the 
fiftei^nth.  The  Hotel  de  Ville  of  Bale  is  also 
of  interest. 

Then  comes  the  Renaissance.  As  everywhere 
we  find  the  influence  of  the  Italian  monuments 
of  the  sixteenth  century.  The  Maison  Tiu-- 
retini  at  Geneva;  the  palace  Stockalper  at 
Brieg  (interior  court),  and  many  houses  and 
churches  at  Bale,  Lucerne,  and  Geneva,  in 
which  the  Italian  influence  is  clearly  marked. 
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But  there  is  aoother  poiot  to  note  as  impor- 
tant in  SwUa  architecture,  and  that  is,  the  long 
resiatance  that  it  made  to  the  new  spirit,  not  in 
the  details,  that  became  rapidly  classical,  hut  in 
the  construction  itself,  in  which  we  find  an 
evident  disposition  to  the  picturesque,  which  is 
clearly  the  popular  Swiss  element  in  archi- 
tecture. 

We  see,  from  the  sixteenth  century  up  to 
our  time,  high  roofs,  gable  ends,  turrets,  pro- 
jecting windows,  exterior  staircases  on  corbels 
surmounted  by  acute  pinnacles;  and  not- 
withstanding the  Renaissance,  its  flat  roofs, 
and  Italian  galleries.  Notwithstanding  the 
fashion  of  horizontal  lines,  Swiss  architec- 
ture, as  a  whole,  persists  in  profiling  on  the 
sky  the  slender  steeples  of  its  roofs.  In- 
stances are  to  be  seen  in  the  castle  of 
Avenehes  (sixteenth  century),  that  of  Nyon, 
the  Hotel  de  Ville  de  Lucerne,  and  innumer- 
able other  buildings  in  all  parts  of  Switzer- 

During  the  eighteenth  century  a  great 
number  of  country  houses,  called  ch^t«aux, 
were  built  in  a  simple  neociassic  style,  with- 
out any  ornamentation ;  but  generally  the 
roof  is  widespreading,  and  gives  an  air  of 
grandeur  and  comfort  to  the  construction. 
Such  a  building  is  the  Chateau  de  I'lsle, 
near  Lausanne,  bviilt  in  1697. 

Wooden  building  has  always  been  common 
in  Switzerland,  and  the  primitive  log  house 
long  ago  passed  into  the  solid  timber-built 
chalet.  Since  the  sixteenth  century  the  true 
originality  of  Swiss  art  manifests  itself 
especially  in  wooden  buildings. 

— Jean  Schopfer. 

Freeman,  History  a»d  ArrhiC'rlure  of  SiBit- 
z'.rland;  Gladbach,  Der  Sehireiier  Hiilzstgl; 
Hochstetler,  ScbweUeriacke  Arcliitfcliir  in 
Pfrig>rk.,  etc. ;  Varln,  Ardii:^clurs  PiltaTesque 

BTENE  ORANITB.  Egyptian  Syenite; 
granito  rosso.  A  coarse,  red  granite  occur- 
ring at  Syene,  in  Egypt,  and  much  use;!  by 
the  ancient  Egyptians  in  the  monolitiis  and 
temples.  The  various  obelisks,  like  those  in 
Paris  and  New  York,  are  of  this  material. 
— G.  P.  M. 

SYENITH.  A  rock  of  the  nature  of  granite, 
but  differing  in  containing  no  appreciable 
amount  of  quartz.     Not  a  common  stone. 

— G.  P.  M. 

BTUI.  One  of  a  pair  of  Crutches,  straight 
insteatl  of  curved  like  the  gavel  forks.  (See 
Wood,  Construction  in.  Part  I.) 

S7MB0LOQY.  The  art  of  determining 
the  signiHcation  and  right  use  of  symbols  and 
emblems.  A  symbol  is  a  picture,  sign,  or 
character  by  which  something  other  than  that 
portrayed  is  suggested  to  the  mind ;  and  it 
may  signify  a  person,  a  fact,  a  virtue,  a  mys- 
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tery,  a  spiritual  idea,  or  it  may  be  manifold 

in  its  meaning  and  stand  for  all  of  these  types. 
The  cross,  for  example,  is  primarily  and  easen. 
tially  the  symbol  of  the  Christian  faitb,  but  it 
is  also  the  symbolic  sign  of  a  person,  Christ; 
of  an  event,  the  Sacrifice  of  Calvary;   of  a. 
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virtue,  Hope;  of  a  mystery,  The  Passion; 
and  it  is  the  Standard  of  Salvation,  and  thus 
symboUzes  a  spiritual  idea.  An  Emblem,  in 
Christian  symbology,  is  a  device  or  object 
belonging  to  some  particular  person,  and  is 
employeil  to  distinguish  that  person  from  all 
other  persons ;  in  this  sense  it  is  also  an  attri- 
bute. The  Keys  form  the  emblem  of  S. 
Peter,  because  Christ  said  to  him,  "  I  will 
give  unto  thee  the  keys  of  the  kingdom  of 
heaven"  (S.  Matthew  xvi.  19);  a  cross 
in  the  form  of  the  letter  X  is  the  emblem  of 
S.  Andrew,  because  it  was  the  instrument 
of  his  passion  ;  and  a  pot  of  ointment,  that  of 
Mary  Magdalen.  Sometimes  a  symbol  is  an 
emblem,  and  an  emblem  a  symbol ;  the  sword 
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is  one  of  the  symbols  of  faith,  because  Christ 
said,  *'  I  came  not  to  send  peace,  but  a  sword." 
The  sword  is  also  the  emblem  of  S.  Paul,  be- 
cause he  was  decapitated  with  a  sword. 

Colour.  The  symbolism  of  colour  is  much 
the  same  in  all  religions  and  all  forms  of  reli- 
gious art ;  light,  represented  symbolically  by 
white,  is  the  source  of  every  colour,  and  standis 
for  truth  and  for  purity  ;  and  when  represented 
by  red  (because  the  colour  of  fire  is  red)  is 
symbolic  of  divine  love  and  wisdom,  and  of  the 
Holy  Spirit.  It  has  also  a  sinister  symbolism, 
and  the  devil  is  clothed  in  black  and  red,  red 
becoming  the  symbol  of  hatred  and  egotism. 
Yellow  is  the  symbolic  colour  of  faith,  but,  if 
it  is  a  dirty  yellow  mixed  with  black,  it  stands 
for  inconstancy,  jealousy,  and  deceit.  Blue  is 
the  symbol  of  truth,  fidelity,  and  immortality ; 
green,  of  life  in  action,  hope,  charity,  abun- 
dance, and  victory ;  purple,  of  a  love  of  truth ; 
and  violet,  of  the  manifestation  of  divine  love. 

In  Christian  symbology  there  are  a  number 
of  fixed  forms  and  devices  which  have  a  sym- 
bolical signification,  apart  from  their  particular 
iconograpbic  application,  viz.,  the  halo,  the 
aureole,  the  crown,  the  sword,  the  palm,  the 
rose,  the  lily,  the  olive,  and  the  vine,  together 
with  a  number  of  beasts,  birds,  and  fishes 
(see  Aureole,  Cross,  Glory,  Halo).  The  four 
evangelical  symbols  are  taken  from  the  vision 
of  Ezekiel  (i.  10),  and  from  the  words  of 
the  Book  of  Revelation  (iv.  7).  The  beast 
with  the  face  of  the  man  is  the  symbol 
of  Matthew,  because  his  gospel  is  largely  about 
the  humanity  of  Christ ;  the  lion  stands  for 
Mark,  because  it  was  believed  that  a  lion  was 
born  dead  and  did  not  come  to  life  until  the 
father  breathed  upon  it,  and  Mark's  gospel 
has  much  to  say  about  the  resurrection ;  the 
calf  belongs  to  Luke,  because  it  is  a  sacrificial 
beast,  and  he  writas  of  the  priesthood  of 
Christ ;  and  the  eagle,  who  can  gaze  unflinch- 
ingly upon  the  sun,  is  the  symbol  of  John, 
because  his  writings  make  plain  to  man  the 
glory  of  the  Sun  of  Righteousness,  which  he 
looked  upon  with  the  eye  of  an  eagle. 

X.  Barbier  de  Montault,  Traitk  (V Iconographie 
ChrHienne,  2  vols.  8vo  (Paris,  ISiH));  H.  Det- 
zel,  ChristUche  Ikonographie^  2  vols.  8vo  (Frei- 
burp,  180C);  William  Durandus,  The  Symbolism 
of  Churches  and  Church  Ornaments  (New  York, 
1893);  E.  P.  Evans,  Animal  iSymboUsm  in  Eccle- 
siastical Architecture  ;  F.  C.  Husenbeth,  Emblems 
of  SninUi ;  Raffaels  Garrucci,  Storia  delle  Arte 
Christiana;  J.  K.  Allen,  Christian  Symbolism 
in  Great  Britain, 

—  Caryl  Coleman. 

SyMMETRT.  In  architecture  and  deco- 
rative art,  the  balance  of  part  by  part ;  a 
balance  which  may  be  precise  repetition,  or 
repetition  in  counterpart,  or  may  deviate  very 
widely  from  that,  as  it  involves  merely  the  sup- 
posed equivalent  value  of  one  part  to  another. 

703 


SYNAGOGUE 

Thus,  if  buildings  be  considered  with  refer- 
ence to  their  axes,  a  Greek  temple  will  gener- 
ally be  found  to  be  exactly  alike,  one  half  to 
the  other  half,  but  in  counterpart,  that  is  to 
say,  the  one  half  of  the  front  is  as  if  it  had 
been  revolved  about  the  axis,  from  the  other. 
The  sculpture  of  this  same  temple  would,  how- 
ever, be  not  exactly  the  same,  although  similar, 
on  both  sides:  that  is  to  say,  the  recumbent 
figure  in  the  northern  angle  of  the  pediment 
would  be  balanced  by  another  recumbent  figure 
in  the  south  angle,  but  one  a  little  different 
from  the  first;  and  in  like  manner  the  sculp- 
ture of  the  metopes  to  the  north  and  to  the 
south  of  the  axis  would  be  wholly  different  in 
subject,  although  equivalent  in  mass  and  in 
general  treatment.  Moreover,  many  instances 
exist  showing  that  the  Greeks  cared  little  for 
exactness  in  grouping  several  buildings.  The 
human  mind  seems  to  find  it  easier  to  balance 
part  by  part,  very  exactly,  than  to  produce 
the  equivalent  in  one  set  of  forms  to  a  totally 
different  set  of  forms.  On  this  account,  where 
no  inconvenience  exists  in  planning  a  building 
or  a  group  evenly  balanced  about  an  axis, 
where  there  is  plenty  of  room  and  no  imme- 
diate call  for  diversity,  a  long  building  will  be 
planned  uniformly,  like  the  splendid  facades 
by  Gabriel  on  the  north  side  of  the  Place  de  la 
Concorde,  in  Paris.  So,  when,  in  1878,  it 
became  desirable  to  build  a  vast  structure 
on  the  hill  opposite  the  Champ  de  Mars,  to 
adorn  and  also  to  bound  and  limit  the  great 
exposition  of  1878,  although  the  design  was 
cast  in  a  very  free  modification  of  Romanesque, 
and  although  the  building  stretches  a  quarter 
of  a  mile  from  end  to  end,  the  building  is  still 
as  exactly  symmetrical  as  any  Greek  temple. 
But  in  the  Louvre  it  has  never  occurred  to  any 
of  the  monarchs,  nor  to  any  of  the  architects 
who  have  worked  at  its  gradual  extension,  to 
build  another  great  court  at  the  western  end, 
and  to  have  the  buildings  between  exactly 
alike  in  design  in  the  w^hole  length  of  either 
or  each  to  the  other.  It  is  accepted  as  a 
series  of  designs  rather  than  as  one  design ; 
and  the  designers'  love  of  accurate  symmetry  is 
gratified  by  the  balance  of  part  with  part 
within  each  single  facade  of  a  hundred  or 
two  hundred  feet.  —  R.  S. 

STNAG^GUE.  A  place  of  assembly  for 
Jewish  instniction  and  prayer. 

It  is  difficult  to  prove  the  existence  of  the 
synagogue  prior  to  the  Babylonian  captivity  of 
the  Jews.  It  is  referred  to  in  the  New  Testa- 
ment as  a  fixed  institution,  and  there  were 
many  established  in  Jerusalem  and  throughout 
Palestine. 

While  originally  intended  as  a  place  for  re- 
ligious and  moral  instruction  only,  the  syna- 
gogue soon  became  a  house  of  prayer  for  those 
who  lived  at  too  great  a  distance  to  go  to  the 

704 


SYNAGOGUE 
Temple  at  Jerusalem,  and  since  the  diBpersion 
of  the  Jews  it  has  been  their  customary  place 
of  worship.  As  far  aa  possible  tbe  early  syna- 
gogue in  its  interior  arrangement  represented 
the  temple,  and  that  in  itself  was  but  an  en- 
larged type  of  the  tabernacle.  Tlie  building 
was  always  rectangular  in  form  and  of  great 
simplicity.  At  the  extreme  eastern  end  was 
erected  the  holy  ark  or  sanctuary,  in  which  were 
deposited  the  scrolls  of  the  law.  These  were 
written  on  parchment  rollcil  from  both  ends,  and 
were  generally  oniamenteU  and  covered  with 
rich  stuffs. 

The  ark  was  placed  on  a  raised  platform 
reached  by  steps,  with  seats  fur  the  elders  of 
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uniformly  obeyed,  but  the  main  traditions,  the 
simplicity  of  plan,  the  position  of  tbe  ark  with 
its  ever-burning  light,  the  separation  of  tbe 
aexes  (a  custom  dating  back  to  the  Temple, 
where  there  was  a  separate  court  for  women), 
were  invariably  rigidly  followed. 

The  exteriors  of  the  ancient  synagogues  ap- 
pear to  have  possessed  but  little  architectural 
interest,  and  of  interior  decoration,  as  we  under* 
stand  it,  there  was  none.  Eemains  of  syna- 
gogues found  in  Galilee  show  that  a  stone  porch 
ornamented  with  carving  of  plant  forms  was 
generally  the  only  important  feature.  Sculpture 
and  painting  were  never  encouraged,  and  repre- 
sentations of  the  human  face  were  strictly  for- 


the  congregation,  either  in  front  or  at  tbe  sides, 
and  before  it  hung  the  perpetual  lamp. 

In  the  centre  of  the  building,  also  raised 
above  tlie  level  of  the  floor,  was  a  desk  from 
which  the  law  was  read  aloud. 

The  women  were  always  separated  from  the 
men,  and  the  worshippers  faced  the  east  during 
prayer. 

The  site  of  the  building  was,  whenever  pos- 
sible, to  be  near  the  seashore  or  a  running 
stream.  The  structure  itself,  or  some  part  of 
it,  was  to  overtop  the  surrounding  buildings, 
and  there  were  Talmudic  instructions  regulating 
the  number  of  windows,  tlie  position  and  size 
of  entrances,  and  other  details.  It  was  even 
supposed  to  be  desirable  to  have  the  floor  of  the 
synagogue  on  a  lower  level  than  the  entrances 
and   vestibules.      These   commands   were  not 


bidden.  Nevertheless  a  certain  amount  of 
symbotism  was  permitted,  and  the  form  of 
flowers,  the  grape,  the  pomegranate,  etc.,  were 
sometimes  employed  for  decorative  purposes, 
and  the  lion,  tbe  ancient  emblem  of  Judah, 
appeared  frequently.  Gold  and  silver  lamps 
were  profusely  used,  and  were  often  of  great 
beauty,     (See  Syria,  Architecture  of) 

The  synagogue  at  Worms,  in  Germany,  is 
the  oldest  now  eiusting  in  Europe  ;  and  we  find 
in  Frankfort-on-the-Main  and  in  Prague  inter- 
esting Gothic  synagogues,  dating  from  tbe 
thirteenth  century,  which  contain  excellent 
examples  of  vaulting.  These  were  built  at 
the  time  when  galleries  for  women  first  came 

These  galleries  were  placed  at  a  considerable 
height  above  the  main  floor,  and  the  occupants 
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were  shielded  firom  the  view  of  the  men  by  a 
close  lattice. 

During  the  Middle  Ages  the  synagogues  were 
always  unpretentious,  as  it  was  not  safe  for 
Jewish  buildings  to  attract  too  much  attention. 
The  interiors,  however,  were  often  rich  and 
handsomely  finished  and  equipped. 

In  Spain  two  noted  synagogues  built  in  the 
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and  the  main  decoration  of  its  walls  is  an 
ornamented  arcade,  over  which  is  a  sculptured 
frieze  of  great  beauty  and  delicacy  of  design. 

The  synagogues  of  Europe,  as  we  find  them 
to-day,  have  in  their  interior  arrangement  gen- 
erally followed  the  traditional  lines  of  antiquity. 
The  position  of  the  ark  is  retained  and  the  plan 
is  rectangular,  the  transept  being  invariably 


Synaoooub,  Fio.  II. :  West  Skvkntibth  Street,  New  York.  As  the  Ark  must  be  at  the  East 
End,  it  is  set  against  the  Inner  Wall  of  the  Great  Vestibule,  from  which  the  Ground 
Story  is  entered  at  right  and  left. 


fourteenth  century  still  remain,  and  both  are  in 
Toledo.  One  is  known  as  La  Transito,  so 
called  from  a  picture  of  the  Ascension  it  con- 
tains ;  the  other  is  S.  Maria  la  Blanca,  both 
now  being  used  as  churches.  They  are  good 
examples  of  Moorish  architecture,  and  contain 
evidences  of  much  former  beauty.  S.  Maria 
la  Blanca  is  divided  by  long  lines  of  octagonal 
columns  with  floriated  capitals,  from  which 
spring  horseshoe  arches  supporting  the  roof 
La  Transito  is  an  unbroken  rectangle  in  plan, 
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avoided,  and  galleries  are  provided  for  women. 
The  most  notable  change,  which,  however,  is 
seldom  found  in  English  synagogues,  but  often 
on  the  Continent  and  in  America,  is  the  re- 
moval of  the  reading  desk  from  its  position  in 
the  centre  of  the  building  and  its  combination 
with  the  platform  in  front  of  the  ark.  This 
plan  is  now  frequently  adopted  in  the  newer 
buildings,  as  it  not  only  secures  a  concentration 
of  the  service,  but  it  renders  the  entire  floor 
space  available  for  seating  purposes. 
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Since  the  expulsion  of  the  Jews  from  Spain 
the  Moorish  style  of  architecture  has  frequently 
been  employed  by  synagogue  builders.  This  is, 
however,  by  no  means  the  rule.  Synagogues 
were  commonly  built  in  the  same  style  as  the 
contemporary  churches,  and  there  exist  in- 
numerable buildings  for  Jewish  worship  de- 
signed in  all  the  styles  of  architecture.  Many 
of  the  synagogues  in  London  suggest  Sir  Chris- 
topher Wren's  churches,  those  in  Paris  are  in 
the  prevailing  French  style  of  church  architec- 
ture, and  there  are  good  specimens  of  Classic, 
Gothic,  Romanesque,  and  the  various  periods 
of  Renaissance  scattered  throughout  Europe. 
In  America  we  find  the  little  synagogue  at 
Newport,  Rhode  Island,  built  by  Spanish  Jews 
in  1763,  quite  similar  in  expression  to  the  archi- 
tecture of  its  period,  thoroughly  "colonial" 
or  Georgian  in  detail,  and  distinctively  Jewish 
only  in  its  plan  and  interior  disposition. 

It  appears  strange  that,  while  there  is  so 
little  scope  for  variations  in  plan,  synagogues 
have  no  traditional  lines  of  architectural  ex- 
pression, and  that  no  distinct  style  has  been 
developed.  A  vague  but  unmistakable  Oriental 
feeling  is  nearly  always  evident,  and  this,  not- 
withstanding the  lack  of  an  acknowledged  style, 
produces  a  remarkable  general  likeness.  The 
modem  freedom  that  characterizes  the  architec- 
ture of  to-day  has  affected  the  synagogue  as  it 
has  the  church,  and  a  still  greater  latitude  of 
expression  is  becoming  evident  in  the  latest 
examples. 

The  plans  herewith  given  are  of  the  two 
most  important  synagogues  built  in  New  York 
City  within  recent  years. 

Figure  I.  is  a  plan  of  the  Temple  Beth-£l, 
erected  in  the  year  1892.  The  main  entrance 
vestibule,  which  faces  Fifth  Avenue  and  is 
reached  by  a  broad  flight  of  steps,  is  flanked 
by  two  towers  containing  staircases  leading  up 
to  the  galleries  and  down  to  the  Sunday-school 
rooms,  which  occupy  the  entire  basement.  The 
ark  is  placed  in  a  semicircular  recess  at  the 
eastern  end  of  the  building,  and  is  reached  by 
steps  from  the  platform,  on  which  are  seats  for 
the  officers  of  the  congregation.  On  the  plat- 
form is  the  reading  desk,  with  the  pulpit  directly 
in  front  of  it.  There  is  a  marble  colonnade 
above  the  ark,  and  in  the  space  behind  the  col- 
umns are  placed  the  choir  and  organ.  The 
galleries  are  on  three  sides  of  the  auditorium, 
and  a  second  gallery  extends  across  the  end 
facing  the  ark.  The  pews  or  seats  cover  the 
entire  floor  space,  and  there  is  accommodation 
for  twenty-two  hundred  worshippers.  The 
trustees'  room  and  minister's  study  are  at  the 
eastern  comers  of  the  main  floor,  and  are 
reached  by  a  separate  entrance  from  the  street. 
The  building  is  constructed  entirely  of  lime- 
stone and  is  designed  in  the  Romanesque  style. 
In  the  interior  marble,  bronze,  and  mosaic  are 
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largely  used.  This  may  be  considered  as  a 
typical  plan  for  a  modem  synagogue  for  what 
are  known  as  Reformed  Jews. 

The  type  of  building  for  the  Orthodox  Jews, 
who  in  their  worship  strictly  follow  the  tradi- 
tions of  the  past,  is  shown  in  Fig.  II.,  which 
is  the  Synagogue  Sbearith  Israel,  erected  in 
1897.  The  dimensions  of  the  main  building 
are  78  feet  by  115  feet,  and  on  the  main  floor 
there  are  also  a  small  synagogue  for  special 
services,  a  minister's  study,  class  rooms,  and  an 
open  court  to  be  used  for  the  Feast  of  Tabema- 
cles.  The  entire  basement  is  devoted  to  school 
purposes.  On  account  of  the  position  of  the 
lot,  and  as  it  was  necessary  to  place  the  ark  on 
the  eastem  end  of  the  building,  the  auditorium 
is  not  entered  directly  from  the  main  porch,  but 
access  to  it  is  gained  through  the  two  side 
vestibules,  which  also  contain  the  staircases 
leading  to  the  women's  gallery.  There  is  an 
additional  entrance  on  the  northwest  comer  of 
the  building.  The  ark  is  built  against  the  wall 
of  the  main  vestibule,  and  the  platform  in  front 
is  reached  by  a  broad  flight  of  marble  steps, 
upon  which  stands  the  pulpit.  The  chairs  for 
the  officers  of  the  congregation  are  placed  on 
platforms  in  front  of  the  screen  which  flanks 
the  ark.  The  seats  for  worshippers  are  parallel 
to  the  sides  of  the  building,  leaving  the  central 
portion  of  the  auditorium  entirely  free,  and  oc- 
cupied oidy  by  the  reading  desk.  The  building 
is  of  limestone  and  designed  in  the  classic  style, 
with  pilasters  and  arches,  and  the  front  is  en- 
riched by  four  Corinthian  columns  surmounted 
by  an  omamented  pediment. 

—  Arnold  W.  Brunkeb. 

8TNODAL  HAIiL  (French  scUle  syno- 
dcUe),  A  hall  in  which  the  synod  of  a  diocese 
was  accustomed  to  meet.  It  differs  from  the 
chapter  house  (in  French  salte  capitulaire)  in 
that  the  s3mod  is  a  general  gathering  of  the 
clergy  of  the  whole  diocese,  and  of  representa- 
tives duly  appointed.  The  hall  was,  therefore, 
of  necessity  large.  The  Synodal  Hall  at  Paris 
has  periBhed,  but  is  known  by  ancient  prints. 
That  at  Sens  (Yonne),  built  in  the  middle  of 
the  thirteenth  century,  is  perfect,  and  has  been 
restored  with  much  discretion.  Viollet-le-Duc, 
who  has  given  drawings  of  this  noble  building, 
states  that  it  will  hold  nine  hundred  per- 
sons. 

STRIA,  ARCHTTECrnHE  OF.  That 
of  the  country  stretching  from  the  eastem 
coast  of  the  Mediterranean  eastward  to  the  Eu- 
phrates. This  region  can  scarcely  be  said  to 
possess  an  indigenous  architectural  style,  pos- 
sibly owing  to  the  fact  that  the  Semitic  tribes 
who  peopled  it  were  not  a  building  race,  and 
never  aspired  to  the  erection  of  monuments 
which  should  exist  as  records  of  their  greatness. 
In  all  the  earlier  work  of  the  country,  down  to 
the  Mohammedan  invasion  in  the  seventh  oen- 
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tuij,  there  are  two  special  characteristics  not 
fouDd  elsewhere. 

Early  Characteristics:  ifonoiithism.    The 

first  is  that  which  Ren&n  describes  as  "moDO- 
lithism,"  viz.,  the  employment  of  immense 
blocks  of  masonry,  eaaeotially  Phoenician,  not 
only  in  its  origin,  but  in  its  continuance  througb- 


SYRIA 
the  great  labour  involved  in  detaching  tbem,  u 
it  were,  fi-om  the  main  block.  Id  Roman  work, 
capitals,  shaf^  and  basra,  and  in  the  case  of 
pilasters,  portions  of  the  wall  itself,  were  all  cut 
out  of  the  same  block,  and  in  the  early  Cbris- 
tian  work,  the  arches  themselves  would,  with 
their  arehivolt,  be  treated  in  the  same  way. 


:    The  so-cai-lbd  Pkbtokium  a 


out  the  early  periods.  From  this  characteristic 
the  native  builders  seem  never  to  have  emanci- 
pated themselves,  and  throughout  the  Jewish, 
the  Roman,  and  tiie  early  Cliristian  periods, 
they  employed  in  their  building  blocks  of  atone 
of  great  size,  in  wtiich  were  produced  decorative 
features  copied  from  other  styles,  regardless  of 
the  origin  or  meaning  of  those  features,  or  of 
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Early  CHiaracteristics :  Drafted  Masorn-y. 
The  second  characteristic  is  that  which  was 
originally  considered  to  be  of  Phtenician  origin, 
but  of  which  there  are  no  genuine  examples  in 
Syria  prior  to  the  period  of  Herod,  viz.,  what 
is  known  as  drafted  masonry.  In  order  to 
obtain  a  fine  and  accurate  joint,  the  masons 
worked  round  the  edge  of  each  stone  a  draft  of 
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from  3  to  6  inches  in  width,  leaving  the  cen- 
tral portion  in  relief,  thus  coDBtituting  what 
is  known  as  rusticated  masonry.  The  projec- 
tion of  thia  rustication  varied  from  2  to  3 
inches  for  exposed  work,  to  12  or  H  inches 
in  the  foundation  courses.  The  drafl  was 
worked  vertically  with  a  chisel,  in  which  there 
were  eight  teeth  to  the  inch.  Subseqiientty, 
ID  the  finiehed  work,  the  rustication  was  worked 
off  with  a  pick  to  within  half  an  inch  from 
the  dratted  surface,  and  constituted  what  was 
accepted  as  an  architectural  embellishment. 
The  finest  examples  of  this  work  are  found  on 
the  wall  of  the  Jews'  wailing  place,  on  the  west 
side  of  the  Haram,  or  second  enclosure,  at  Jeni- 
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Herod  at  JeruBalem  was  devised  and  carried 
out  as  an  architectural  embellishment,  and 
must  not  be  confused  with  the  unfinished  work 
of  the  Phfenicians  in  the  tombs  of  Amrit  or  of 
the  palace  of  Hyrcanus  at  Arak-el-Emir,'  in 
which  the  rustication  is  only  found  on  some  of 
the  stones,  and  the  draft  is  not  of  equal  width 
all  round.  The  palace  of  Hyrcanus  at  Arak-el- 
Emir  is  the  earliest  dated  (171  b.c.)  building 
known  in  Palestine.  It  is  built  on  a  platform 
about  320  feet  square,  and  consisted  of  a  rec- 
tangular building  measuring  1 2C  feet  by  62  feet, 
of  which  a  portion  only  of  the  eastern  wall 
remains  and  the  foundations  of  internal  walls. 
The  wall  is  about  22  feet  high  and  consists  of  a 


salera.  In  the  working  off  of  this  rustication, 
the  first  step  taken  was  to  form  a  second  draft 
within  the  first,  examples  of  which  are  found 
in  the  tower  of  David.  This  type  of  work  is 
the  chief  characteristic  of  Syrian  masonry,  and 
was  adopted  afterward  by  the  Romans,  the 
Byzantines,  and  tlie  Crusaders,  each  having  his 
own  method  of  finish.  In  the  masonry  of  the 
Crusaders,  the  chisel  was  always  used  in  a  di- 
agonal direction,  and  many  of  the  castles  and 
enclosed  walla  formerly  attributed  to  the  Plice- 
nieians,  as  at  Tortoaa,  for  instance,  have  of  late, 
owing  to  this  special  method  of  working,  been 
ascribed   to   their   proper    builders,    the    Cru- 

It  should  be  clearly  recognized  from  the  first 
that  the  system  of  drafting  as  employed   by 

713 


lower  course  or  plinth  in  one  course  S  feet  high, 
constituting  the  frieze  on  which  there  are  carv- 
ings of  lines.  Thia  was  probably  crowned  by  a 
cornice  of  some  kind.  One  of  the  stones  of  the 
centre  course  is  17  feet  4  inches  long,  wiiich 
shows  the  Phtentcian  influence.  The  dentil 
course  and  the  frieze  are  Persian  in  character, 
though  executed  probably  by  Greek  artists. 
Various  capitals  of  Greek  style  were  found  in 


,  De  VoKup'"a  drawing,  published  Id  tha  Tp 
utiilem  is  incurreut.  The  (i-inch  draft  si 
the  middls  stone  In  hlH  drawing  Is  a  pan  u 
out  of  wliich  the  denlil  '"  "  " 


iichea  abnve  its  r< 


The 


oved  by  photoRraplis.  Tbo  middle 
B  FEierrsu  lo  baa  a  draft  4  Ini'hes  to  6  iiicbes  wide 
lie  bnltom,  2  ioi'hes  on  the  lell-hnnd  side,  1  inch 
le  top,  and  uo  draft  at  the  ri|j:bt-baud  side.  This 
>t  drafted  masonry. 
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the  interior,  and  these  probably  belonged  to  an 
atrium  at  the  north  or  entrance  end. 

Herodian  and  Roman  Work.     Of  Herod'a 
work  in  the  rebuilding  of  the  Temple  of  Jeruaa- 


DUOR  or  A  TOHB  IK  SYBIA. 

lem  only  the  lower  portioae  of  the  walls  encloa- 
ing  the  Haram  enclosure  (t«  which  we  have 
already  referred)  remain.      In  addition  to  the 
architectural  embelliehment  given  by  the  draft- 
ing of  the  maaonry,  much  of  the  monu- 
mental character  is  due  to  the  immense 
size  of  the  masonry.     One  of  the  courses, 
that  which  nins  on  a  level  with  the  sills 
of  the  double  and  triple  gate  on  the  south 
Bide,  is  6  feet  high.     The  foundationa  of 
this  wall  were  put  at  the  southeast  comer, 
80  feet  below   tiie  present   level.      The 
upper  portions  of  this  simken  wall,  those 
which  enclose  the  Portico  of  Herod,  were, 
it  is  supposed,  decorated  with  flat  pilasters 
about  5  feet  wide  and  from  6  inches  t«  9 
inches  projection,  similar  to  those  still  ex- 
isting at  Hebron.     The  bases  of  two  auch 
pilasters  were  found  at  the  northeast  end 
of  the  Haram  enclosure.     This  method  of 
breaking  up  the  wall  surface  with  wide 
prqjecting  pilaster  strips  might  be  regarded 
as  a   third   Syrian   diaracteristic,  except 
that  it  ia  confined  to  early  work.      The 
Roman  pilasters  have  Corinthian  capitala.       ^' 
There  are  known   one   or  two   examples 
with  cavetto   capitals,  one  at   Byblos  and  a 
second  in  the  great   western   porticus   of  the 
temple  of  Damascus,  the  south  end  of  which 
forms  now  the  foundation  of  one  of  the  niin- 
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arets.     The  pilaster  strips  at  Helm  are  5  feet 

wide,  25  feet  high,  9  inches  prtgection,  and  rest 

on  a  plinth  15  feet  high.      They  are  crowned 

by  an  ogee  moulding  which  returns  and  forms 

also  the  upper  string  course  of  the  main 

wall.      The  spaces  between  the  pilasters 

measure  about  8  feet. 

Whilst  courting  popularity  with  the 
Jews  by  rebuilding  the  Temple  of  Jerusa- 
lem, Herod  erected  temples  to  Augustus 
and  to  the  Phcenician  god,  Baal-Samin,  one 
of  which  exists  at  Siah  in  the  Hauran  and 
has  been  measured  and  illustrated  in  De 
Vogii^'a  Sgrie  Cenlrale.  The  cella  waa  no 
much  encumbered  with  ruins  of  subsequent 
buildings  erected  within  it  that  its  original 
plan  was  not  determinable.  Its  fo^de  con- 
sisted of  a  portico  of  two  columns  in  antis 
between  wings,  probably  carried  up  as  tow- 
ers in  imitation  of  the  Temple  of  Jerusa- 
lem, and  to  which  allusion  is  made  in  one 
of  the  inscriptions  which  speaks  of  "  the 
lofty  buildings "  erected.  (De  Vogii^'s 
restoration  in  a  pen  perspective  aketeh  in 
no  wayeuggests  the  probable  design.)  The 
temple  was  preceded  by  an  atrium  with 
porticoes  round  a  great  portal.  The  other 
temple  with  triple  archways  would  seem  to 
have  been  added  in  later  times  by  the 
Bomans.  The  capitals  of  the  columns  of 
the  portico,  though  Greek  in  the  execution 
of  their  foliage,  suggest  an  Oriental  origin. 
The  epistyle  carried  by  tlieee  columns  and  the 
lintel  of  the  entrance  door  to  the  cella  are 
carved  with  the  vine  leaves  and  grapes,  essenti- 
ally Jewish  features.    Similar  capitals  and  bases 
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are  found  at  Souideb,  close  by,  and  referred  to 
the  same  period. 

The  tombs  in  the  Kedroa  valley  and  othen 
near  Jerusalem  are  mixed  in  style.    The  cavetto 
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cornice  which  crowns  the  so-called  tombs  of 
Zachariah  and  of  Absalom,  and  the  pyramid 
among  the  former,  is  Egyptian.  The  semi- 
detached columns  with  Ionic  capitals  and 
responds  and  the  Doric  epistyles  are  Syro- 
Greek.  To  the  same  artists  must  be  ascribed 
the  frontispieces  of  the  tombs  of  the  Kings  and 
of  the  Judges,  who  by  the  introduction  of  the 
vine  and  grapes  and  the  pot  of  manna  show 
that  they  were  working  for  the  Hebrew  race. 
The  date  of  all  these  tombs  is  now  generally 
accepted  as  belonging  to  the  period  of  Herod 
and  down  to  the  siege  of  Jerusalem  by  Titus. 
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exact  date,  some  claiming  them  to  be  the  build- 
ings erected  by  Simeon  Bar  Yochai,  who,  about 
120  A.D.,  b  recorded  to  have  built  twenty-four 
synagogues  in  Galilee,  whilst  others,  among 
whom  is  Renan,  ascribe  them  to  the  end  of  the 
second  century.  They  all  face  the  south  and 
are  always  rectangular.  With  one  exception 
(the  smaU  synagogue  at  Kefr  Birim,  which  has 
two  rows  only)  they  are  all  divided  into  five 
aisles  by  four  rows  of  columns,  carrying  a  tim- 
ber roof  of  joists  8  inches  deep,  set  close  together 
and  covered  over  with  earth.  On  account  of 
the  weight  of  the  roof  the  columns  were  set 
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Synagogues.  Though  of  much  later  date 
than  the  tombs  just  quoted,  the  synagogues  of 
Galilee  are  best  mentioned  here.  In  the  porti- 
coes preceding  them  and  in  the  design  of  the 
doorways  and  niches,  they  are  evidently  based 
on  Roman  examples,  but  the  contour  of  their 
moulding  shows  they  were  probably  executed  by 
Greek  workmen.  They  are  neither  sufficiently 
numerous  nor  important  enough  to  have  had 
much  influence  on  the  development  of  the 
Byzantine  style,  but  in  the  accentuation  of  the 
constituent  features  of  the  design  and  in 
the  profiles  of  their  mouldings  they  precede  by 
more  than  three  centuries  the  architecture  of  the 
time  of  Justinian.  Though  generally  accepted 
as  the  work  of  the  second  century,  there  appears 
to  be  some  difference  of  opinion  as  to  their 
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close  together  with  small  intercolumniation. 
The  two  end  supports  of  the  outer  rows  always 
consisted  of  a  square  pier,  with  two  responds, 
whether  to  carry  a  gallery  or  for  what  purpose 
is  not  known.  The  masoniy  is  well  built  in 
courses  of  limestone,  set  without  mortar  and 
finely  chiselled.  They  all  have  three  entrances 
on  the  south  side,  a  large  central  doorway,  and 
two  small  ones  leading  into  the  outer  aisles. 

The  most  perfect  example,  which  may  be 
taken  as  the  type  of  all  the  others,  is  the  great 
synagogue  at  Kefr  Birim.  This  was  preceded 
by  a  porch,  hexastyle  prostyle.  The  columns 
have  the  moulded  circular  capital  peculiar  to 
some  Syrian  temples,  carrying  a  square  abacus, 
and  are  raised  on  two  pedestals.  The  angle  sup' 
ports  consist  of  square  piers  with  responds.     In 
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the  great  central  doorway  the  lintel  projects  8 
inches  beyond  the  side  jambs  (as  found  in  early 
Greek  work,  such  as  in  Beule's  doorway  enter- 
ing the  Acropolis  at  Athens),  and  carried  round 
it  is  a  strongly  profiled  moulding  which  returns 
down  the  door  jambs.  Within  these  the  ordi- 
nary fascia  mouldings  of  the  Roman  prototype 
are  carried  round  the  door  panel,  but  with 
sharply  accentuated  profiles,  the  inner  mould- 
ings not  bent  behind  the  main  fascia.  The 
cushion  frieze,  carved  with  the  vine  and  grapes, 
and  the  lintel  are,  in  accordance  with  the  style 
of  the  country,  in  one  stone.  This  is  crowned 
with  a  simple  ogee  moulding.  The  relieving 
arch  is  semicircular  with  seven  voussoirs  about 
2  feet  deep,  and  in  its  design  includes  all  the 
subdivisions  of  a  complete  entablature,  viz., 
architrave,  frieze,  and  cornice.  To  the  two 
smaller  doorways  there  is  no  relieving  arch,  and 
the  lintel  does  not  project  beyond  the  door 
jambs.  The  synagogue  measures  60  feet  6 
inches  by  46  feet  6  inches  without  the  portico. 
Internally  there  are  four  rows  of  columns  2  feet 
2  inches  in  diameter,  the  intercolumniation 
being  6  feet  9  inches,  and  the  height  of  shaft 
with  capital  12  feet. 

Roman  Worky  Second  Century  and  Later. 
With  the  exception  of  Baalbec  and  Palmyra, 
all  the  best-preserved  Roman  remains  lie  on 
the  east  side  of  the  Jordan  and  in  the  Hauran. 
Through  all  these  districts  the  Romans  ran 
their  roads  (some  of  which  are  used  down  to  the 
present  day),  bringing  into  connection  the  an- 
cient cities  of  Moab  and  Bashan.  These  they 
apparently  rebuilt,  for,  with  the  exception  of  a 
few  tombs,  there  are  no  vestiges  of  any  earlier 
architectural  work  than  that  of  the  beginning 
of  the  second  century  of  our  era.  The  preser- 
vation of  the  Roman  work  is  due  mainly  to  the 
desertion  of  those  towns  in  the  Mohammedan 
invasion  in  the  seventh  century,  and  their  sub- 
sequent occupation  by  wandering  tribes,  who 
contented  themselves  with  the  temporary  shel- 
ter of  the  existing  buildings,  and  such  addi- 
tional protection  as  could  be  obtained  from  the 
erection  of  enclosures  built  with  the  smaller 
materials  thrown  down  by  earthquakes.  In 
some  of  the  large  towns,  such  as  Gerasa, 
Gadara,  and  Pelle,  for  instance,  there  is  no 
trace  whatever  of  Mohammedan  occupation 
at  any  period,  and  though  from  time  immemo- 
rial there  have  been  constant  strifes  between 
tribes,  the  destruction  of  the  Roman  work  is 
mainly  due  to  frequent  earthquakes.  At  one 
time  or  another,  temples,  basilicas,  colonnades, 
theatres,  and  tombs  have  nearly  all  been  thrown 
down  by  earthquakes,  and  remain  in  that  con- 
dition to  the  present  day,  the  beautiful  sculp- 
ture of  the  capitals  and  of  the  enrichments  of 
the  cornices,  doorways,  and  niches  being  as  sharp 
and  fresh  as  if  carved  only  yesterday. 

The  temples,  theatres,  basilicas,  baths,  and 
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other  structures  built  by  the  Romans  in  Syria 
do  not  materially  differ  from  those  erected  in 
other  parts  of  the  Empire,  except  in  a  somewhat 
freer  treatment.  At  the  same  time,  owing  to 
a  strong  Greek  influence,  the  sculpture  of  the 
capitals  and  the  profile  of  the  mouldings  is  far 
purer  than  that  found  even  in  Rome.  This  re- 
mark does  not  apply  to  the  work  in  some  of 
the  larger  towns,  as  Palmyra,  Baalbec,  and 
Gerasa,  where,  from  the  importance  and  extent 
of  the  monuments  erected,  artists  would  seem 
to  have  been  sent  over  from  Rome ;  but  even 
in  these  towns  some  of  the  capitals  and  the  en- 
richment of  the  entablature  show  in  the  execu- 
tion of  their  foliage  the  Greek  rather  than  the 
Roman  chisel. 

Colonnaded  Streets,  There  is,  however, 
one  architectural  feature  of  importance,  which 
exists,  so  far  as  we  know,  only  in  Syria  and  in  one 
or  two  towns  of  Asia  Minor,  viz.,  the  colonnaded 
streets.  As  a  nile,  the  principal  colonnaded 
street  ran  from  east  to  west,  and  was  crossed 
by  one  or  more  streets,  also  sometimes  with  col- 
onnades, running  at  right  angles  to  the  main 
street.  In  the  case  of  a  cross  street,  having 
also  colonnades,  their  junction  was  afibrded  by 
means  of  a  tetrapylon,  a  vaulted  structure,  hav- 
ing great  archways  on  each  of  the  four  sides. 
For  the  main  streets  an  archway,  20  to  22  feet 
wide,  intercepted  the  colonnade,  the  entablature 
running  through  unbroken.  Another  character- 
istic feature  in  these  Syrian  towns,  and  these 
are  found  not  only  in  the  colonnades,  but  in  the 
porticoes  of  the  temples  and  the  porticoes  of  the 
great  enclosure  courts,  is  the  employment  of 
stone  brackets  projecting  from  the  column  and 
forming  part  of  the  shaft  about  two  thirds  up, 
to  carry  statues  or  busts.  None  of  these  pieces 
of  sculpture  remain  in  sUu,  but  the  numerous 
inscritttioftkfhow  that  these  statues  or  busts 

honour  of  distinguished  citizens, 
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had  ^ntr 


were 

who  had^^ntributed  to  the  adornment  of  the 
town  by  erecting  important  public  buildings  at 
their  own  expense. 

The  principal  colonnaded  streets  in  Syria  are, 
first,  that  at  Palmyra,  3154  feet  long,  with  a 
central  avenue,  37  feet  wide,  flanked  by  a  row 
of  columns,  31  feet  high  on  each  side.  Exclu- 
sive of  the  tetrapylon  (in  this  case  not  a  vaulted 
one)  and  the  eight  archways,  there  were  454 
columns  in  this  street,  of  which  over  100  still 
stand  erect.  Second,  the  Via  Recta  at  Damas- 
cus, 1550  feet  long,  and  running  through  the 
town  from  gate  to  gate;  excepting  the  two 
gateways,  the  last  vestiges  above  ground  of  this 
were  destroyed  at  the  time  of  the  massacre  of 
1860,  when  the  Christian  quarter  was  destroyed. 
Third,  that  of  Gerasa,  1880  feet  long,  termi- 
nating at  the  west  end  in  a  circular  piazza  of 
300  feet  diameter,  surrounded  with  Ionic  col- 
umns ;  for  about  600  feet  at  the  east  end  of 
this  colonnaded  street  the  columns  had  also 
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Ionic  capitals,  the  remainder  being  Corinthian. 
A  vaulted  tetrapylon  existed  here.  Amnian, 
Kunawaty  Bosra  in  the  Houran  (with  two  tetra- 
pylons),  Gadara,  Pella,  Apamea,  and  other 
towns  are  referred  to  by  travellers.  The  most 
ancient  colonnaded  street  of  which  remains  ex- 
ist is  that  found  at  Samaria,  which  was  built 
by  Herod.  There  are  no  remains  of  the  cele- 
brated streets  erected  by  Antiochus  Epiphanes, 
B.C.  170,  at  Antioch,  which  extended  over  two 
miles  in  length. 

Roman  Temples,  The  Roman  temples  in 
Syria  always  face  the  east,  even  though  occa- 
sionally, by  such  orientation,  they  were  placed 
at  an  angle  with  the  colonnaded  streets  or  other 
buildings.  In  Rome  they  were  looked  upon  as 
the  principal  features  of  the  fora,  and  face  all 
points  of  the  compass. 

Four  of  the  great  temples,  those  of  Palmyra, 
Gerasa,  Husn-Suleiman,  and  Damascus,  were 
enclosed  in  great  courts  with  a  porticus  around, 
and  one,  the  temple  of  Jupiter  Sol,  at  Baalbec, 
was  preceded  by  two  great  courts.  Three  of 
the  temples  in  Rome  had  similar  courts,  but 
none  of  the  dimensions  approached  those  of 
either  Damascus  or  Palmyra. 

Nearly  all  the  temples  in  Syria,  as  in  Rome, 
were  raised  on  stylobate  platforms,  the  excep- 
tions being  the  two  temples  of  Palmyra  and 
the  second  temple  at  Gerasa,  where  there  were 
steps  only.  Flights  of  steps  built  between 
pedestals,  in  which  the  cornice  and  base  of  the 
stylobate  are  continued,  precede  the  more  im- 
portant temples,  but  in  all  the  minor  examples 
the  stylobate  runs  close  up  to  the  east  portico. 
Access  to  the  cella,  therefore,  would  seem  to 
have  been  confined  to  the  priests,  who  entered 
by  small  doors  in  the  stylobate  to  chambers  un- 
der the  sanctuary  at  the  west  end,  which  was 
raised  from  six  to  eight  feet  above  the  floor  of 
the  cella,  and  thence  through  side  doors  into  the 
cella.  The  most  important  of  these  internal 
raised  platforms  is  found  at  Baalbec  in  the 
temple  of  Jupiter,  and  here  a  flight  of  steps, 
no  longer  in  existence,  is  said  to  have  led  down 
into  the  cella.  A  similar  arrangement  is  found 
in  the  temple  of  Isis  in  Pompeii,  with  secret 
approach,  which  enabled  the  priests  to  enter 
unperceived  to  deliver  the  oracle  from  the  statue 
which  we  may  assume  was  placed  on  each  of 
these  platforms. 

We  have  already  referred  to  the  stone  brack- 
ets which  project  from  the  columns,  to  carry 
busts  or  statues,  and  which  form,  each  of  them, 
a  part  of  one  of  the  drums  of  the  shaft  (for, 
with  one  or  two  exceptions,  the  shafts  of  the 
temples  and  colonnades  are  found  to  be  of  three 
or  four  drums,  and  not  monolithic  as  in  Rome). 
A  second  peculiarity  in  these  Syrian  temples  is 
the  raising  of  the  column  on  square  pedestals. 
A  third  peculiarity,  found  in  some  of  the  tem- 
ples, even  of  an  early  date,  is  the  wide  inter- 
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columniation  of  the  two  central  columns  of  the 
portico,  which  necessitated  the  use  of  the  arch, 
with  its  entablature  complete,  carried  round  it. 
The  earliest  dated  example  known  is  that  of  the 
temple  of  Atil  in  the  Hauran,  built  by  Antoni- 
nus Pius,  151  A.D.  This  precedes  by  about  a 
century  and  a  half  the  well-known  example  in 
Diocletian's  palace  at  Spalato.  The  Syrian 
coins  had  already  suggested  the  existence  of  this 
feature,  but  it  has  hitherto  been  assumed  to  be 
a  conventional  representation  of  the  shrine  in 
the  rear  of  the  temple,  and  this  is  doubtless 
the  case  in  many  Roman  coins ;  but  in  the  Syrian 
coins,  the  mouldings  of  the  architrave,  which 
is  all  they  attempt  to  show,  are  clearly  carried 
round  the  central  arch.  De  Vogti^  refers  to 
this  peculiarity  on  many  occasions,  but  only  in 
two  cases,  we  think,  gives  examples,  namely, 
that  of  the  temple  palace  at  Kunawat  (spelt 
Qennaouat  in  his  work,  Syrie  CentrcUe),  and 
the  well-known  archway  at  Damascus,  the  in- 
ner or  court  elevation  of  the  western  propylsea 
of  the  great  temple  court.  The  profiles  of  the 
mouldings,  and  the  sculpture  of  the  capitals 
and  other  ornaments,  are  of  the  same  pure 
style  as  that  existing  in  the  temple  of  Atil,  so 
that  we  may  assume  it  as  being  also  the  work 
of  Antoninus  Pius.  In  both  the  temples  of 
Baalbec,  the  central  intercolumniation  is  much 
wider  than  that  of  the  other  columns,  and  an- 
other coin  of  the  portico  leading  to  the  great 
court  of  Baalbec  indicates  an  arch  in  the  centre. 
The  same  coin  shows  the  two  wings  carried  up 
as  towers,  which  suggests  a  much  more  proba- 
ble design  than  that  given  in  Wood  and  Daw- 
kins's  work. 

Although  the  great  temple  of  the  Sun  at 
Palmyra  belongs  to  the  decadent  period  of  Ro- 
man art,  and,  situated  as  it  is  far  away  from 
the  centre  of  Roman  culture,  shows  inequalities 
of  design  which  would  not  have  been  counte- 
nanced in  Rome,  it  nevertheless,  with  its  mag- 
nificent court  and  porticus,  must  be  looked  upon 
as  one  of  the  great  monuments  of  Imperial  Ro- 
man architecture.  The  outer  court,  with  its 
enclosure  walls,  730  feet  wide  and  720  feet 
deep,  is  raised  on  a  stylobate,  18  feet  high.  In 
the  centre  of  the  principal  front,  facing  the 
west,  was  a  flight  of  steps  leading  up  to  the 
portico  of  the  propylon,  120  feet  wide.  The 
portico  and  steps  are  no  longer  in  existence,  but 
Dawkins's  plan  shows  a  wide  intercolumniation 
in  the  centre  of  13.6,  as  against  11.6  in  the 
other  and  coupled  columns,  which  suggest  also 
that  an  arch  was  thrown  across.  The  same 
columniation  is  shown  in  the  inner  propylon, 
facing  the  court,  and  on  the  farthest  side  of  the 
court,  the  interoolumniation  of  that  column  of 
the  porticus  is  also  13.6.  There  would  have 
been  no  necessity  for  this  imless  it  were  to  dis- 
play an  areh.  The  temple  itself,  octostyle  pro- 
style, raised  on  a  stylobate  of  three  steps,  runs 
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north  and  south,  and  is  not  placed  in  the  axis 
of  the  propylon.  The  principal  doorway,  which 
faces  west  and  lies  in  the  axis  of  the  propylon, 
has  six  columns  of  the  peristyle  on  one  side  and 
eight  on  the  other.  At  a  later  period,  probably 
during  the  Restoration  after  the  destruction  of 
the  town  by  Aurelian,  the  attached  semicolumns 
were  added,  and  door  jambs  and  lintel  fitted  in 
between  the  attached  columns,  all  showing  a 
great  decadence  in  style.  The  portions  on  the 
west  side,  including  the  propylon,  had  one  row 
of  columns,  48  feet  high,  including  capital  and 
base.  The  three  other  sides  had  a  double  range 
of  columns,  32  feet  high.  Externally,  the  en- 
closure wall  was  broken  by  Corinthian  pilasters 
of  the  same  height  in  each  case  as  the  column 
of  the  porticus  inside.  That  which  would  seem 
to  have  been  a  pronaos  and  posticum  in  the  first 
temple  built,  had  a  portico  in  antis  (now  walled 
up),  with  capitals  of  the  Ionic  order,  all  the 
columns  being  Corinthian.  Of  the  capitals  of 
the  temple  itself,  only  the  bells  remain,  the 
leaves  and  volutes  being  probably  in  metal. 

The  temple  of  the  Sun  at  G^rasa,  hexastyle 
peristyle,  was  also  enclosed  in  a  porticus,  with 
enclosure  wall  measuring  about  300  by  150 
feet.  The  temple  at  Husn  Soleiman,  near  Tar- 
tus,  discovered  by  the  American  Palestine  Ex- 
ploration Fund,  wa3  hexastyle  pseudoperipteral, 
and  of  the  Ionic  order,  with  enclosure  walls, 
442  by  252  feet,  the  date  being  given  as  253 
A.D.  The  dimensions  of  all  these  three  tem- 
ples known  would  seem  to  be  far  exceeded  by 
those  at  Damascus,  where  the  enclosure  meas- 
ured 1300  feet  from  east  to  west,  and  1000 
feet  from  north  to  south.  Owing  to  the  con- 
tinued occupation  of  the  time,  and  the  subse- 
quent rebuilding  at  various  epochs,  it  is  difficult 
to  trace  out  the  original  plan.  Small  portions 
of  the  enclosure  wall  only  exist,  decorated  with 
broad  pilaster  strips.  The  eastern  side  of  the 
western  propylon,  already  referred  to,  40  feet 
wide,  with  its  central  archway  —  the  triple 
doorway  of  the  eastern  propylaea ;  the  walls  of 
an  internal  porticus,  320  feet  long  and  38  feet 
wide,  which  now  form  the  west  enclosure  of  the 
great  mosque  (this  was  decorated  with  broad 
pilasters,  surrounded  by  cavetto  moulded  cap, 
carrying  an  architrave  with  dentil  cornice)  ;  and 
the  triple  doorway  of  the  great  temple,  70  feet 
wide,  which  is  enclosed  in,  and  forms  part  of, 
the  south  wall  of  the  mosque,  —  all  exist.  The 
great  doorway  of  the  temple  and  the  remains 
of  the  two  propylons,  one  of  the  same  style  of 
work  as  the  temple  of  Jupiter  at  Baalbec,  are 
ascribed  to  Antoninus  Pius,  but  the  porticus  and 
the  great  enclosure  would  seem  to  be  of  an 
earlier  date,  to  judge  by  the  pilaster  strips  which 
are  employed  to  decorate  the  wall  surface. 

The  great  temple  of  Jupiter  Sol  at  Baalbec 
was  built  on  the  site  of  the  Phoenician  temple 
of  Baal  already  raised  on  a  lofty  platform,  the 
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walls  of  which,  on  the  north  and  west  sides, 
were  too  close  to  allow  of  a  porticus  round.  The 
great  courts  therefore  precede  it.  The  entrance 
to  the  enclosure  was  through  a  portico  in  antis  of 
twelve  columns  180  feet  long  and  37  feet  deep, 
originally  preceded  by  a  flight  of  steps.  The  por- 
tico was  in  antis  between  two  wings,  which  were 
probably  carried  up  as  towers ;  of  the  upper  story 
the  pedestals  only  of  the  pilasters  remain.  A  coin 
published  in  Donaldson's  Numismatica  gives  a 
superstructure  of  this  portico,  with  a  pediment 
in  the  middle  on  the  four  central  columns  and 
an  arch  on  the  two  centre  ones.  The  columns 
of  the  portico  all  rested  on  square  pedestals. 
The  first  court  is  hexagonal,  the  second  court 
square.  The  courts  are  surrounded,  not  by  a 
porticus,  but  by  a  series  of  rectangular  and  semi- 
circular recesses,  with  an  enclosure  of  columns 
in  front  not  altogether  dissimilar  to  those  in  the 
Pantheon  at  Rome,  combined,  however,  for 
another  purpose,  within  the  thickness  of  the 
wall.  The  rectangular  recesses  are  25  feet  deep, 
and  vary  from  50  feet  to  75  feet  wide.  The 
hemicycles  were  30  feet  in  diameter  and  roofed 
over  with  stone,  the  wall  decoration  of  both, 
inside,  consisting  of  two  rows  of  niches  for 
statues,  one  above  the  other.  This  scheme  of 
decoration  is  one  which  seems  to  be  universal  in 
all  the  Roman  work  in  Syria.  The  decorative 
carving  of  the  niches  of  the  hemicycles  is  so 
free  in  its  treatment  as  to  resemble  that  of  the 
early  Italian  Renaissance.  The  great  temple  of 
Jupiter  Sol  was  decastyle  peripteral,  with  a 
wide  intercolumniation  in  the  centre,  also  found 
in  the  smaller  temple  of  Jupiter  close  by.  This 
latter  is  by  far  the  best  preserved  in  Syria,  and, 
allowing  for  the  distance  from  Rome  and  the 
period  of  its  erection,  is  one  of  the  finest  examples 
of  Roman  Imperial  architecture.  It  still  pre- 
serves part  of  the  stone  ceiling  of  the  peristyle. 
This  peristyle  was  9  feet  in  the  clear,  and  was 
covered  over  with  stone  slabs,  cut  to  a  segmental 
form  underneath,  and  sunk  with  deep  coffers, 
alternately  diamond-shape  and  hexagonal,  show- 
ing a  complete  departure  from  the  ordinary 
stone  beams  and  flat-coffered  slabs  of  the  Greeks. 
The  entrance  portal  to  the  cella  was  21  feet 
wide  and  42  feet  high,  the  largest  in  Syria.  Its 
lintel  was  formed  of  five  voussoirs,  the  centre 
one  of  which  having  slipped,  is  now  carried  by  a 
pier.  The  cella  was  decorated  with  three-quarter 
detached,  engaged  columns  of  Corinthian  style, 
each  relieved  upon  a  shallow  pier,  six  on  each 
side,  with  responds,  and  between  them  niches 
in  two  ranges,  one  above  the  other.  The  fallen 
masses  of  stone  in  the  interior  show  that  these 
shafts  were  coupled  together  and  carried  broken 
pediments.  The  slight  thickness  of  the  wall, 
only  4  feet  without  the  piers,  the  absence  of 
any  portion  of  a  vault,  and  the  fact  that  none 
of  the  walls  have  ever  been  pushed  out,  render 
it  extremely  improbable  that  it  could  have  been 
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vaulted  over  with  stone,  the  internal  width 
between  the  shafts  being  60  feet.  The  raised 
platform  or  sanctuary,  reduced  to  about  28  feet 
in  width  between  piers,  was  vaulted  over. 
Although  the  decoration  is  of  a  somewhat  florid 
type  with  redundance  of  ornament,  some  of  the 
capitals  are  of  very  pure  design,  evidently  carved 
by  Greek  artists.  This  characteristic  is  found 
throughout  in  the  Roman  temples  of  Syria,  some 
of  the  carving  of  the  capitals  and  door  jambs 
being  quite  equal  to  the  purest  work  pf  the  time 
of  Augustus.  On  the  other  hand,  in  the  out- 
lying districts,  away  from  strict  Roman  influ- 
ence, the  carving  is  of  the  most  primitive  or 
most  decadent  type.  There  is  a  series  of  temples 
of  the  Ionic  order,  with  porticoes  of  two  columns 
in  antis,  as  at  Hibberiyeh,  Deir  el  Ashayir, 
Thelthatha  (Neby  Sufa),  and  Ain  Hammul,  with 
the  Ionic  capital  also  carved  on  the  responds, 
and  these  are  of  the  most  primitive  type.  In 
these  four  temples  the  raised  platform  or  sanctu- 
ary still  exists ;  in  the  two  former  the  pavement 
of  the  raised  platform  is  carried  on  vaults ;  in 
the  two  others,  it  consists  of  slabs  carried  on 
corbel  strings  and  brackets. 

Boman  Toinhs,  The  tombs  in  Syria  of 
Roman  style  are  of  two  types,  those  erected  in 
masonry  and  those  which  are  cut  in  the  face  of 
the  rock.  Of  the  former,  the  earliest  are  those 
which  are  built  in  the  form  of  a  tower,  20  to 
30  feet  square  in  plan  and  from  60  to  100  feet  in 
height,  of  which  a  very  large  number  still  exist 
in  Palmyra. 

In  other  parts  of  Syria  the  Roman  tombs  are 
decorated  with  Corinthian  pilasters.  Internally 
they  are  covered  with  barrel  vaults,  or  domes 
carried  on  pendentives  or  stone  slabs  placed 
across  the  angles. 

Some  of  the  Roman  tombs  in  central  Syria 
are  sunk  in  the  rock,  and  over  them  are  built 
groups  of  two  or  more  columns  held  together  by 
their  entablatures. 

Of  the  tombs  excavated  in  the  rock,  a  large 
number  follow  the  arrangement  typified  by  that 
of  the  Tombs  of  the  Kings  at  Jerusalem,  viz., 
a  portico  in  antis  with  two  or  more  columns, 
surmounted  by  an  entablature  and  occasionally 
by  a  pediment. 

The  most  important  of  the  rock-cut  tombs  are 
the  magnificent  examples  at  Petra.  Cut  in  the 
vertical  sides  of  a  clifiT,  and  rising  sometimes  to 
over  100  feet  in  height,  the  artist  was  freed 
from  the  trammels  of  ordinary  constniction,  and 
was  able  to  realize  his  conceptions  much  in  the 
same  way  as  a  painter  produces  a  theatrical 
scene.  The  most  perfect  of  the  tombs  is  that 
known  as  the  Khusneh,  or  the  Treasury  of 
Pharaoh,  and  it  is  evident  that  the  perfection 
of  its  realization  is  due  to  many  earlier  trials. 
There  are  others  of  similar  design  showing  in- 
complete and  abortive  attempts.  As  evidence 
of  originality  of  design  and  richness  of  concep- 
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tion,  these  tombs  are  remarkable  examples  of 
the  Roman  Imperial  style,  but  the  absence  of 
any  constructive  character  takes  them  out  of  the 
range  of  serious  architectural  developments. 

TliecUrea.  The  Roman  theatres  in  Syria 
were  all  excavated  in  the  sides  of  a  hill,  and 
seem  to  have  existed  in  most  of  the  important 
towns,  except  in  Palmyra.  The  largest  is  that 
at  Amman,  228  feet  in  diameter  with  forty-two 
rows  of  seats.  The  large  theatre  of  Gerasa  had 
twenty-eight  rows  of  seats,  and  retains  portions 
of  the  proscenium,  which  was  decorated  with 
Corinthian  columns  coupled  together,  and  niches 
alternating  with  the  three  doorways.  The  best- 
preserved  is  the  theatre  of  Akud  el  Beisan,  197 
feet  in  diameter.  At  Bozrah,  in  the  Hauran, 
there  still  remain  (the  only  example  of  its  kind 
existing  in  Syria)  portions  of  the  colonnade 
gallery  surrounding  the  upper  row  of  the  theatre, 
the  order  employed  being  the  Doric 

There  are  numerous  other  Roman  buildings, 
such  as  thermae  and  basilicas,  but  too  little  is 
known  of  them  as  yet  to  be  able  to  determine 
either  their  plans  or  architectural  design. 

Sassanian  or  Doubtful  Buildings,  Two 
other  interesting  buildings  exist  in  Syria,  to 
which  it  is  difiicult  to  assign  an  exact  date. 
The  first  is  the  palace  of  Mashita,  in  Moab,  dis- 
covered by  Canon  Tristram  and  assigned  by 
Fergusson  to  Chosroes,  the  Sassanian  king,  614 
A.D.  The  elaborate  carving  of  the  lower  portion 
of  the  walls  suggests  an  earlier  date,  the  design 
resembling  the  work  of  Justinian.  Perrot  and 
Chipiez  (Vol.  V.,  La  Perae)  point  out,  however, 
that  a  Byzantine  author,  Tbeophylactus  Simo- 
catta,  mentions  the  construction  of  this  palace, 
which  he  ascribes  to  Chosroes,  and  states  that 
he  employed  Greek  artists  to  build  and  decorate 
it. 

The  other  example  is  a  building  in  the  citadel 
of  Amman,  which  consists  of  a  central  square 
court  open  to  the  sky,  with  four  great  recesses 
on  either  side,  two  carried  with  barrel  vaults, 
and  two  with  hemispherical  vaults  on  clumsy 
pendentives.  The  walls  are  richly  decorated 
with  blind  arcades  enriched  with  flowing  orna- 
ment, evidently  sculptured  by  Greek  workmen, 
and  their  string  courses  and  arch  moulds  were 
carried  with  the  zigzag  fret,  a  decoration  which 
owes  its  origin  to  brick  construction,  where 
bricks  are  placed  anglewise  to  support  a  project- 
ing string.  This  is  found  in  nearly  all  the  Sas- 
sanian palaces ;  so  that  we  are  safe  in  ascribing 
this  building  also  to  Chosroes  II.  in  his  triumphal 
march  to  Jerusalem.  The  great  arches  are  also 
of  the  same  elliptical  form  as  those  found  in 
Sassanian  buildings. 

Christian  Buildings:  Earliest  Churches. 
Prior  to  the  "  Peace  of  the  Church,"  the  Chris- 
tians in  Syria  would  seem  to  have  contented 
themselves  with  simple  erections  suited  to  their 
faith,  and  the  earliest  church  of  importance  now 
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existing  is  the  great  basilica,  the  church  of  the 
Nativity  at  Bethlehem,  built  bj  Constantine. 
This  consisted  of  nave,  with  double  aisles  on 
each  side,  transept,  and  choir  built  over  the 
chapel  of  the  Nativity.  The  eastern  apse  is 
probably  also  Constantine's  work,  but  the  tran- 
sept apses  were  added  by  Juatinian.  Except 
for  the  wall  which  now  cuts  otf  the  transept 
from  the  nave — the  subsequent  decoration  of 
the  walla  of  the  nave  with  mosaics  executed 
in  the  twelfth  century — and  a  reconstruction  of 
the  roof^  this  church  remains  practically  the 
same  as  when  built  by  Constantine,  and  may  be 
looked  upon  as  the  best  example  existing  of  an 
early  Christian  basilica.  The  great  basilica 
erected  at  Jerusalem  in  front  of  the  Holy 
Sepulchre  and  Justinian's  church  of  S.  Mary 
have  disappeared  ;  and  we  have  now  to  take  up 
the  most  important  architectural  developmeat 
of  Christian  architecture  in  Syria,  only  within  a 
few  years  made  known  to  us  by  the  important 
work  of  &[.  de  Vogii^  on  central  Syria.  Some 
attempt  has  been  made  by  De  Vogiid  and  Viol- 
let-le-Duc  to  show  a  connection  between  the 
churches  of  central  Syria  and  the  Romanesque 
work  of  Europe  ;  but  although  in  the  plans  and 
designs  of  the  early  Chrietian  churches  we  recog- 
nize very  similar  arrangements,  nraie  of  their 
more  salient  features  can  be  traced  in  the  Roman- 
esque work  of  Europe  prior  to  the  Crusaders, 
and  if  they  had  been  known  t«  the  Crusaders,  it 
is  evident  that  the  first  attempts  at  reproduction 
would  be  found  in  their  work  in  Syria.  This, 
as  we  shall  hereafter  see,  is  far  from  being  the 
case.  Almost  the  only  Oriental  features  found 
in  the  Crusaders'  churches  (apart  from  the  domes 
or  pendentives,  which  are  distinctly  French  in 
design)  are  the  polygonal  exteriors  given  to  the 
apses;  but  these  are  found  in  numerous  examples 
in  western  Syria  and  throughout  Greece,  so  that 
the  motlels  in  this  case  were  much  nearer  at  band 
than  in  the  deserted  towns  of  the  Hauran  and 
north  Syria.  It  is  extremely  doubtiiil  whether 
the  Crusaders  ever  penetrated  so  far  as  the 
Hauran  in  the  west,  or  Kalat  SemAn  in  the 
north,  but,  at  all  events,  a  distinct  Romanesque 
style  had  already  been  developed  in  France, 
Italy,  and  Germany  prior  to  the  Crusades ;  and 
the  churches  in  Syria  are  clear  evidence  that  it 
is  mainly  to  the  two  former  countries  that  we 
owe  the  design  of  the  Crusaders'  work  of  the 
twelfth  century. 

Syrian  Round-arched  Style.  The  style 
developed  in  Syria  from  the  fourth  century  to 
the  Mohammedan  invasion,  made  known  to  us 
by  M.  de  VogM's  remarkable  work,  La  Syrie 
Centrale,  is  by  far  the  most  interesting,  as  it 
virtually  contains  the  elements  of  a  distinct 
architectural  style,  which,  though  based  in  its 
origin  on  the  monuments  erected  under  Roman 
rule,  would  seem  to  have  been  able  to  throw  off 
their  trammels  and  to  have  evolved  a  homogene- 
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ous  development,  founded  on  the  special  require- 
ments of  the  Christian  religion,  with  a  simple 
and  rational  conatructional  use  of  the  materials 
at  baud.  The  subject  divides  itself  into  two 
sections :  the  development  in  the  Hauran,  and 
that  of  the  north  of  Syria  between  Antioch  and 
Aleppo  and  about  100  miles  south  of  these  towns. 


In  the  Hauran  the  principal  material  was  the 
basaltic  rock  of  the  district  which,  on  account 
of  its  hardness,  allowed  little  decorative  carving. 
The  absence  of  timber  alao  necessitated  an 
entirely  different  system  of  design,  both  roofs 
and  floors  being  constructed  with  stone  slalie. 
The  bearing  of  these  was  limited,  so  that  when 
the  area  to  be  carried  exceeded  6  or  8  feet,  inter- 
mediate supports  in  the  form  of  arches  had  to  be 
thrown  across  the  same.  The  earliest  building 
of  this  type  at  Shakha  (Chaqqa  in  De  VogU^) 
belongs  to  the  Roman  period  anterior  to  the 
fourth  century,  and  is  assumed  by  De  V(^6 
to  have  constituted  the  reception  halls  of  a 
Roman  preefect.  The  principal  hall  measured 
115  feet  by  30  feet  wide,  and  across  it  were 
thrown  ten  arches ;  each  bay  therefore  measured 
about  11  feet  wide,  centre  to  centre  of  arch; 
the  thickness  of  the  arch  is  2  feet  2  inches,  and 
the  wall  it  carriee  is  surmounted  by  a  corbel 
string  of  two  courses  projecting  1  foot  2  inches 
on  each  side ;  on  this  corbel  string  the  slabs,  6 
inches  thick,  rest,  their  bearing  being  thereby 
lessened  to  6  feet  6  inches.  The  piers  carrying 
these  arches  project  1  foot  6  inches  from  the 
wall,  and  on  the  outside  are  buttresses  of  the 
same  projection,  the  earliest  exaTnples  known. 
All  tlie  doorways  and  windows  in  this  part  of 
Syria  are  fitted  with  stone  doors  and  shutters 
working' on  pivots.  In  the  same  town  is  a 
Roman  basilica  with  central  hall,  aisles,  and 
galleries  above,  in  which  the  supporting  arches 
receive  a  further  development.  The  intermedi- 
ate support  here  may  be  said  to  consist  of  a 
screen  wall  with  a  great  arch  thrown  across  the 
central  hall,  its  thrust  being  counteracted  by 
carrying  the  screen  to  the  outer  walls ;  smaller 
arches  on  two  levels  are  pierced  on  each  side  in 
this  wall,  the  lower  arches  forming  the  aisle 
passage,  the  upper  ones  those  of  the  gallery. 
The  whole  work  is  carried  out  with  well-worked 
masonry  in  courses  and  regular  voussoirs  to  the 
arches,  all  laid  without  mortar. 
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The  churches  built  in  the  fifth  and  eixtb 
centuries  were  based  on  the  Baman  basilica 
deecribed,  and  architecturally  do  not  differ  ex- 
oept  that  there  is  less  carving,  limited  in  fact 
almost  to  that  of  a  cross  in  a  circle.  There 
are  two  churches  of  exceptional  form :  the 
church  of  S.  George  at  Ezra,  510  a.d.  (errone- 
ously called  Edrei  id  Murray  aod  Fergussou), 
has  an  octagonal  nave  covered  with  a  lofty 
elliptical  dome,  built  probably  without  cen- 
tring. In  Bosrah,  512  a.d.,  are  the  external 
walls  only  of  an  apparently  similar  building, 
but  of  much  larger  size. 

In  domestic  wurk  the  same  method  of  con- 
struction ubtains  :  the  floors  of  the  upper  story 
and  the  roofs  are  all  conHtnic(«d  with  stone 
slabs,  the  large  rorais  having  arches  thrown 
across. 
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7  feet  from  the  ground.  The  apses  are  semi- 
citeular,  there  being  three  exceptions,  viz.,  at 
Hass  (fourth  centuiy)  and  Behioh,  where  they 
are  square,  and  at  Tourmanin,  where  they  are 
polygonal  externally  as  well  as  internally.  lu 
the  mtyority  of  cases  the  apse  and  the  diaconi- 
con  and  prothesia  are  enclosed  within  a  square 
external  east  wall  (all  the  churches  are  orien- 
tated). At  Baqouza  the  apse  alone  is  circular 
externally,  being  built  in  between  the  square 
end  of  the  diaconicon  and  prothesis ;  and  in 
Ralat  Seman,  where  there  are  apses  at  the 
termination  of  the  aisles  as  well,  all  three  are 
developed  as  circular  externally.  In  this  latter 
case  the  diaconicon  and  prothesis  are  on  the 
north  and  south  sides  of  the  aisles.  This  latter 
church  is  of  considerable  dimensions,  being  330 
feet  east  to  west,  with  transepts  and  porch 
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We  now  turn  to  the  north  of  Syria,  where 
there  was  less  difficulty  in  procuring  timber, 
and  where  the  construction,  except  in  certain 
local  peculiarities,  followed  very  much  on  the 
same  lines  as  those  of  the  Romanesque  style  in 
Europe.  In  someof  the  towns,  as  at  El  Barah, 
the  system  of  employing  arches  to  carry  the 
stone  floor  of  the  upper  story  is  still  retained  in 
houses  and  in  monastic  establishments,  as  also 
in  the  tombs,  to  which  we  shall  refer  again. 

The  plans  of  all  the  principal  churches  are 
more  or  less  uniform  in  their  arrangement,  con- 
sisting of  nave  and  aisles,  an  apse,  and,  on 
either  side  of  same,  two  chambers  called  the 
Diaconicon  and  ProtheaiB,  the  former  reserved 
for  the  clergy  only,  the  latter  destined  for  the 
offerings  of  the  faithful.  In  the  m^ority  of 
cases  the  separation  of  nave  irom  aisles  is  by 
areades  of  from  six  to  eleven  bays  carried  on 
monoUthic  shafts  with  capitals  of  classic  tyx)e, 
and  without  either  the  dusseret  or  the  abacus 
moulding  found  in  Byzantine  or  Romanesque 
work ;  the  arcades  are  high  in  proportion  to  their 
width  (about  one  to  three),  and  the  columns  are 
sometimes  raised  on  low  pedestals.  The  two 
exceptions  are  Ruweiha  and  Kalh  Louzy,  where 
the  nave  and  aisles  are  separated  by  three  wide 
arehes  carried  on  piers  with  impost  mouldings, 


300  feet  long.  It  was  built  to  mclose  the 
pillar  on  which  S.  Simeon  Stylites  sprat  forty 
years  of  his  life.  It  consists  of  nave  and 
transept,  both  with  aisles,  and,  in  the  crossing, 
an  immense  octagonal  central  apace  (the  same 
width  as  nave  and  aisles  together),  open  to  the 
sky,  in  the  centre  of  which  remains  the  original 
base  of  the  pillar.  The  west  end  of  the  nave, 
being  on  the  side  of  a  hill,  is  carried  on  a  ciypt, 
and  the  principal  entrance  was  on  the  south 
Hide,  consJHting  of  a  porch  with  three  doorways 
and  extending  the  whole  width  of  transept  and 
aisles.  There  are  besides  these  no  fewer  than 
twenty-one  other  entrance  doorways,  so  that 
the  pilgrims  could  stream  in  on  all  sides.  The 
church  was  built  at  the  beginning  of  the  fifth 
century,  and  yet  its  poreh  might  well  have  been 
designed  and  carried  out  by  the  architect  of 
S.  Trophime  of  Aries,  so  close  is  the  general 
resemblance.  Many  of  the  west  porches  of 
these  churches  are  adaptations  of  the  classic 
portico,  but  there  are  some  in  which  the  central 
entrance,  consisting  of  a  single  arch  flanked  by 
towers  of  three  stories  rising  to  the  level  of  the 
nave,  might,  if  raised  higher  and  surmounted  by 
belfries,  pass  for  eleventh  or  twelfth  century 
French  work.  In  the  chureh  of  Tourmanin  a 
flight  of  steps  leads  up  to  the  poreh,  which  con- 
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Bists  of  a  eingle  archway  flanked  by  small 
arched  openings  on  either  aide.  Above  the 
porch  was  a  balcony  of  four  columns  and  re- 
sponds covered  with  a  flat  stone  roof,  beyond 
which  are  the  three  west  windows  lighting  the 
uave.  The  rooms  in  wings  probably  CDnt&ined 
timber  staircases  to  ascend  to  the  balcony.  The 
rooft  of  all  these  churches  were  in  timber,  with 
trusses  over  the  nave  carried  on  stone  corbels. 
The  recesses  in  the  end  walb  show  the  position 
of  other  timbers,  both  in  nave  and  aisles  ;  the 
support  of  those  in  the  aisles  is  not  clear  io 
De  Vogiid's  drawings. 

In  the  architectural  design  of  these  churches 
there  are  two  characteristics  to  be  noted  :  first, 
the  extremely  original  treatment  of  details, 
evidently  borrowe<l  from  Roman  sounres,  but 
adapted  so  as  to  constitute  a  new  style ; 
secondly,  the  acceptance  of  the  semicircular 
arch  with  its  archivolt  mouldings,  but  without 
the  logical  sequence  iiiToWed  in  the  construction 
of  these  features.  The  arch  is  rarely,  if  ever, 
constructed  with  regular  voussoirs ;  sometimes 
it  is  cut  out  of  a  single  stone,  as  in  the  small 
chwch  of  Mouiljeleia,  or  in  two  horizontal 
courses,  as  in  the  large  church  in  the  same 
place;  ami  even  when,  as  in  the  wide  arcade 
of  the  nave  of  Kalb  Louzy,  there  are  nineteen 
voussoirs,  each  voussuir  is  more  than  twice  the 
length  of  its  own  archivolt  moulding,  the  outer 
label  of  which  projected  some  4  inches.  The 
entire  disregard,  in  fact,  which,  in  the  decora- 
tion, is  paid  to  the  real  meaning  of  the  feature 
introduced  and  the  origin  of  its  development, 
would  incline  us  to  suppose  that  masonry  was 
constructed  en  bloc  and  carved  or  worked  down 
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afterward.  It  is  only  from  this  point  of  view 
that  the  conception  of  the  peculiar  winding 
terminations  of  the  labels  of  the  window  jambs 
can  be  understood  ;  which,  instead  of  descend- 
ing vertically  on  the  sills,  are  carried  round  to 
an  at^oining  window  or  door,  or  terminate  in 
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large  circular  rosaces.  In  the  decoration  of  the 
exterior  of  their  apses,  the  Christian  architects 
of  Syria  adopted  veiy  much  the  same  design  as 
those  of  the  Etomanesque  style  of  Europe,  ex- 
cept that  the  semidetached  columns  are  in 
Syria   usually    in   two  stories,   superimposed. 


Stons  Door  ii 
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The  object  of  these  attached  shafts  (sometimes 
carried  on  corbels)  would  appear  to  have  been 
to  give  support  to  a  boldly  projecting  corbel 
table  carrying  the  gutter,  with  intermediate 
corbels  between. 

Many  of  the  tombs  in  north  Syria,  especially 
the  examples  excavated  in  the  rock,  do  not 
differ  from  those  of  Roman  times,  consisting 
of  porticoes  in  antis  forming  the  entrance  to  the 
tomb.  There  are,  however,  many  instances 
which  only  in  their  inscriptions  and  in  the 
Byzantine  style  of  carving  show  their  late  date, 
as  otherwise  they  might  be  taken  for  small 
Roman  temples.  There  is  one  type  known  in 
which  the  tomb,  square  in  plan  and  built  in 
either  one  or  two  stories,  is  surmounted  by  a 
lotly  pyramid  with  small  projecting  bosses  in 
the  centre  of  each  stone,  giving  the  appearance 
of  a  pine  cone.  The  Roman  origin  of  these 
tombs  is  shown  in  the  enrichments  of  the 
string  courses,  the  door  architraves  and  cornices, 
and  the  angle  pilasters  and  capitals  ;  the  pyra- 
midal covering  was  proliably  derived  from  these 
tombs  already  describe*!,  at  Jerusalem,  to  which 
we  have  as.signed  an  Egyptian  origin. 

To  give  an  adequate  description  of  the  do- 
mestic architecture  of  the  early  Christians  in 
north  Syria,  whether  ecclesiastical  or  civil, 
would  be  beyond  the  scope  of  this  article,  and 
we  must  refer  our  readers  to  the  interesting 
series  of  drawings  given  by  De  Vogii^  in  his 
Syrie  C'etilrale.  The  most  remarkable  develop- 
ment is  found  in  the  group  of  houses  at  El 
Barah,  all  based  on  the  same  and  very  staple 
plan,  consisting  of  two  to  four  rooms  side  by 
side,  measuring  about  20  feet  by  14  feet,  with 
an  arch  thrown  across  to  carry  the  floor  of  a 
first  story,  and,  on  the  south  side,  a  portico  of 
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columns  on  two  floors,  characteristic  rather  of  a 
public  monument  than  of  a  private  residence. 
One  of  these  houses,  with  four  rooms  on  each 
floor  and  with  a  frontage  of  about  90  feet,  had 
twenty-two  columns  to  the  ground  story  and  a 
similar  number  above,  the  quarrying,  working, 
and  carving  of  which  would  cost  a  fortune  at 
the  present  day,  especially  as  capital,  shaft,  and 
base  are  all  carved  out  of  the  same  block  of 
stone.  At  El  Barah,  in  an  area  of  about  250 
by  150  feet,  as  shown  in  De  Vogii^,  there  are 
nine  houses  with  an  aggregate  of  one  hundred 
columns  12  feet  high  on  the  ground  story 
alone,  which  shows  considerable  wealth  and 
revenue  in  these  towns,  seeing  that  these  col- 
umns were  not  taken  from  ancient  buildings, 
but  specially  worked  for  the  houses  in  ques- 
tion. All  these  porticoes  face  the  south,  with 
a  court  in  front  with  lofty  walls. 

Crusaders^  Work.  Nearly  all  the  Crusaders' 
churches  are  built  on  the  same  plan,  consisting 
of  three  bays  of  nave  and  aisles  (the  width  of 
the  aisles  being  about  two  thirds  of  that  of 
nave),  both  vaulted  and  with  flat  roofs,  a 
transept  with  dome  on  pendentives  over  the 
crossing,  and  three  apses  in  the  axes  of  nave 
and  aisles  respectively,  circular  inside  and 
polygonal  outside.  They  were  all  built  between 
1120  and  1185.  The  vaults  are  intersecting, 
groined  vaults,  built  with  comparatively  large 
stones,  and  have  transverse  ribs.  All  the  arches 
are  pointed,  including  those  of  the  windows, 
and  all  have  keystones.  The  external  stone- 
work is  in  fine-dressed  ashlar.  With  the  ex- 
ception of  the  polygonal  exterior  of  apses  (a 
Byzantine  characteristic),  the  general  design  is 
of  French  or  Italian  origin,  and  the  mason's 
marks  belong  to  these  two  countries  only.  The 
interiors  are  of  the  greatest  simplicity ;  the 
nave  arches  are  of  two  orders,  slightly  recessed 
only,  one  behind  the  other,  which,  with  the 
centre  keystone,  denotes  Italian  or  Sicilian 
influence.  The  dome,  or  pendentive,  is  built 
on  the  French  system  of  P^rigord  and  Angou- 
mois,  and  the  pointed  barrel  vault  of  the 
churches  at  Beyrout  and  Byblos,  erected  possibly 
about  1 1 30,  and  that  of  Tortosa,  of  later  date, 
are  all  of  French  origin.  The  western  portals 
are  the  only  highly  decorated  portions  of  the 
churches ;  they  have  from  three  to  four  orders 
elaborately  moulded,  and  in  their  decoration,  as 
well  as  in  that  of  the  capitals  carrying  them, 
show  a  mixture  of  French,  Italian,  Sicilian,  and 
Byzantine  Greek  carving,  the  latter  predomi- 
nating, which  suggests  that  the  Crusaders 
availed  themselves  of  the  services  of  those 
artists  who  hitherto  had  worked  for  the  Mo- 
hammedans. 

The  churches  of  S.  Anne,  S.  Mary  the  Great, 
S.  Mary  Magdalene,  and  S.  James  the  Great, 
all  in  Jerusalem,  are  examples  of  the  general 
type  above  described. 
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The  churches  at  Beyrout,  Byblos,  and  Tor- 
tosa have  pointed  barrel  vaults  over  the  nave, 
the  aisles  being  covered  with  intersecting 
groined  vaults,  and  no  domes.  Whether  owing 
to  the  difficulty  of  procuring  suitable  timber, 
or  to  the  Crusaders  having  recognized  the 
custom  of  the  country,  all  the  Crusaders' 
churches  have  flat  roofs  over  the  nave  and 
aisles.  The  triforium,  therefore,  is  non-existent, 
and  the  churches  are  lighted  by  clearstory  win- 
dows above  the  aisle  roofs. 

The  most  important  example  built  by  the 
Crusaders  in  the  Holy  Land  was  the  church  of 
the  Holy  Sepulchre,  and  as  this  was  attached 
to  the  rotunda  containing  the  Holy  Sepulchre, 
and  had  to  include  additional  chapels,  its  plan 
diflers  somewhat  from  other  examples,  but  the 
architecture  is  all  of  the  same  type.  The  only 
portion  of  the  exterior  which  has  any  architec- 
tural pretensions  is  the  south  front  of  the 
transept,  in  the  lower  portion  of  which  is  a 
double  portal  with  arches  of  two  orders  and 
a  hood  mould.  The  hood  mould  is  enriched 
with  Byzantine  carving,  the  outer  order  has  the 
cushion  voussoir  peculiar  to  the  Norman  work 
in  Sicily,  and  the  stone  lintels  carrying  the 
tympana  (now  plastered  over),  and  carved  with 
figure  sciilpture  and  conventional  foliage,  are 
evidently  the  work  of  French  sculptors. 

Moslem  Work,  The  earliest  Mohammedan 
building  in  Syria  of  importance  is  the  so-called 
mosque  of  Omar,  the  Dome  of  the  Rock 
(Kubbet-es-Sakkra),  built  by  the  Sultan  Abd- 
el-Melik  in  686,  over  the  sacred  rock  on  the 
summit  of  Mount  Moriah  in  Jerusalem.  Though 
constructed  partly  with  materials  taken  from 
more  ancient  buildings,  the  building  is,  archi- 
tecturally, one  of  the  most  beautiful  structures 
in  the  world,  being  admirably,  adapted  to  its 
purposes,  and  enriched,  both  externally  and 
internally,  with  the  most  beautiful  coloured 
materials.  Some  of  these  are  due  to  the 
restorations  of  the  sixteenth  century  by  Sultan 
Soleiman,  who  redecorated  the  dome,  filled  the 
windows  with  stained  glass,  relined  the  walls 
with  marble  and  mosaic,  and  covered  the  ex- 
terior with  Persian  porcelain  tiles.  Already, 
however,  in  the  time  of  the  Cnisaders,  it  was 
looked  upon  as  a  most  beautiful  type  of  build- 
ing, and  led,  aft;er  the  Crusades,  to  its  imitation 
in  the  numerous  Templars'  churches  through 
Christendom.  In  the  mosque  of  El  Aksa  (to 
the  south  of  the  mosque  of  Omar)  Abd-el- 
Melik  utilized  the  materials  of  the  church  of 
S.  Mary,  erected  by  Justinian  at  the  southeast 
angle  of  the  Hauran  enclosure,  and  destroyed 
by  the  Sassanian  monarch,  Chosroes  II.  The 
pointed  arches  of  the  nave  are  probably  restora- 
tions of  the  latter  end  of  the  eighth  century, 
but  even  then  they  antedate  by  nearly  a  century 
those  found  in  Egypt.  Architecturally,  the 
mosque  has  few  pretensions,  and  is  completely 
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overshadowed  bf  the  a4iaiiiing  structure,  the 
Dome  of  the  Kock.  The  great  mosque  of  the 
Omeiyades  at  Damascus,  built  by  Al  Walid, 
705-713,  and  almost  entirely  destroyed  by  fire 
in  1893,  owed  its  great  fame  to  the  richness  of 
the  marble  and  mosaic  decorations  with  which 
the  walls  were  covered  both  externally  and  in- 
ternally. Whilst  the  arches  of  the  transept 
canying  the  central  dome  are  slightly  pointed, 
those  of  the  arcades  of  the  triple  aisles  to  east 
and  west  of  the  transept,  and  of  all  the  win- 
dows, are  scniicircular,  showing,  at  all  events, 
that  at  that  period  the  pointed  arch  was  not 
always  accepted.  The  mosaics  were  executed 
by  Greek  artists  sent  over  from  Byzantium,  and 
as  the  employment  of  figure  subjects  was  pro- 
hibiteil  by  the  Moharomedan  religion,  the  con- 
ventional representation  of  towns  of  note  fonned 
the  chief  subjects ;  some  of  them  still  existed 
on  the  north  transept  wall  prior  to  the  fire. 
The  minarets  at  the  southwest  and  southeast 
comers  of  the  mosque  are  additions  of  a  much 
later  date ;  the  former  was  built  by  Sultan  Kait- 
bey,  and  is  similar  to  the  numerous  examples  in 
Cairo.  The  dissimilarity  of  the  three  buildings 
just  cited,  and  the  dearth  of  any  other  archi- 
tectural structure  of  note,  suggests  that  there 
was  scarcely  any  development  of  the  style  in 
Syria  itself,  and  that  it  is  to  Cairo,  Bagdad,  or 
Constantinople  that  we  should  look  for  the 
original  models.  The  Khan  Assad-Pacha  at 
Damascus,  said  to  have  been  built  in  the  com- 
mencement of  the  last  century,  has  a  magnifi- 
cent portal,  which  shows  the  same  style  in  its 
design  as  that  found  iu  Constantinople  due  to 
the  Seljukian  dynasty.  The  interior,  covered 
with  nine  domes  or  pendentives  on  pointed 
arches,  carried  by  four  central  piers  and  their 
responds,  is  built  in  alternate  layers  of  white 
and  dark  green  stone.  There  is  no  carved  orna- 
ment of  any  kind,  but  in  its  proportion  and 
simplicity  it  ia  one  of  the  most  pleaaing  build- 
ings in  Syria.  Compared  with  Cairo  and  Con- 
stantinople, Mohammedan  street  architecture  iu 
Syria  is  barren  in  the  extreme,  and  it  is  chiefly 
in  the  interiors  of  the  houses  and  the  court- 
yards that  we  find  any  attempt  at  architectural 
display.  This,  however,  seema  to  be  confined 
to  inlays  of  black  and  white  marble  for  the 
walls,  and  richly  painted  and  gilded  ceilings  in 
the  Persian  style.  In  this  century  a  singular 
rococo  style  has  crept  in  vrith  a  tendency  to 
bastard  Italian  work. 

Burchardt,   Traveli  in  Syria,  London,  1 


FergiiHson,  HiMory  of  Arrhitennrt,  3d  ed.. 
London,  180-? ;  Laborde,  Journr.y  Ihrnugh  Arahia 
Ptlrma,  London.  18:16 ;  Vogage*  en  OrirnI,  L'aris, 
1858:  Lewis,  The  IMy  Plaep»  of  JerumUm, 
London,  1888 ;  LonRfellow,  Bnryclopceitia  nf 
Works  of  Architecture  in  Italy,  Greece,  and  the 
Levant,  New  York,  1806  ;  Fatestine  Exploration 
Fund,  various  publications  and  photographs  i 
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Perrot  et  Chlpiez,  Hi$toirt  de  VArt  dant  VAn- 
tigtiUi,  Vols.  III.  and  IV. ;  Porter,  Five  Yenrt  in 
Damaseui,  London,  1855 ;  Kenan,  Mittion  en 
Phienicie,  Paris,  1804  ;  Saulcy,  Voyage  en  Terre- 
Sainte,  Paris,  1H6& ;  i^trange,  Palestine  under  the 
Moslems,  I^ndon,  1890 ;  VogU£,  Les  igtines  de  la 
Te.rre-Sainte,  Paris,  1990;  Temple  de  Jlraialem, 
Haram-ech-cherif,  Paris,  18(14  j  Syrie  Cenlrale, 
Paris,  1887  ;  Willis,  Architectural  Hietory  of  the 
ChuTch  of  the  Holy  Sepulchre  at  Jerusalem,  Lon- 
don, 1849 ;  Woi>d,  Ruins  of  Palmyra,  London, 
nfii;  Ruins  of  Baalbec.ljon^oxi,\l>\1 ;  Baedeker, 
Guide  to  Syria,  I8M ;  Murray,  Handbook,  Syria, 
Palestine,  ie»2. 

—  R.  Phene  Spiers. 

BYRINZ.  Id  Greek  archBeology,  anything 
tubular  in  form  ;  in  architecture,  especially  a 
tuauel-sbaped,  rock-cut  tomb  belonging  to  that 
epoch  in  Egyptian  antiquity  which  succeeded 
the  age  of  the  Mastaba.  (See  Egypt,  Archi- 
tecture of;  Tunnel  Tomb,  under  Tomb.) 

STSTTZiXI.  A  close  arrangement  of  col- 
umns in  a  peristyle,  the  usual  syatyle  interco- 
lumniation  measuring  two  diameters  from  centre 
to  centre  of  shafts.     (See  Columnar  Architec- 


TAA.     Same  as  Paoh-Tah. 

TABERNACI^.  A.  The  portable  place 
of  worship  and  religious  ceremonial  used  by  the 
Israelites  during  their  wanderings,  as  described 
in  Exodus. 


Tabekitaclr;   Haddibcol  CniiRCR,  Kohfolk- 

B.  A  house  of  worship,  especially  a  build- 
ing for  Christian  worehip,  but  so  planned  and 
arranged  as  to  difier  from  the  ordinary  church, 
as  where  seats  for  a  very  large  congregation  are 
provided. 

C  In  the  Soman  Catholic  Church,  a  cup- 
board with  doors,  or  similar  shrine,  used  for 
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keeping  the   consecrated   bread.     The  use  of 
the  tAbentacle  is  receot,  dating  probably  from 
the  seventeenth  century  ;  the  name  may,  by  ex- 
tension, be  given,  as  in  France,  to  the  metal 


TABEItNACLB:      Laov     Chafrl,    Exbtke    Cathe- 

DEtAL;      c.    1^80. 

From  this  bdcI  the  KMdIngtan  suvple  OgnnB  hive  b«n  k 


vase  or  hollow  dove  used  for  the  same  purpose, 
or  even  the  suspended  pyx,  viheu  made  decora- 


Tabbbvaclb:    Kirdinqton  Ckubcb,  Oiford- 

tive  in  itself  and   kept  permanently  in  sight. 
(Compare  Peristerium.) 

D.    A  decorated   recess,    as   a   niche,  or  a 

framed  space  (see  Tabernacle  Frame),  especially 
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when  filled  with  figures  of  reli^ous  or  ecclesi- 
astical character.  In  this  sense,  any  one  of  the 
niches  with  statues  of  saints,  in  a  mediaeval 
church  porch,  or  the  canopied  open  part  of  a 
pinoacLe,  as  in  Reims  cathedral,  or  the  Eleanor 
Cross  at  Northampton,     (See  cut.) 

TABERITACLB  FRAMXL  The  frame  for 
a  door,  window,  or  other  opening,  when  treated 
as  a  complete  design  with  columns  or  pilasters 
and  an  entablature,  and  also,  when  the  opening 
is  high  in  the  wall,  with  an  ornamental  pendant 
below  the  window  sill.  Also  a  similar  tVame 
for  a  pennanent  work  of  art.  (See  Tabernacle, 
D.) 


TABBRITACI2  WOHK.  In  mediieval 
architecture :  — 

A.  An  arcade  or  series  of  niches,  highly 
decorated,  with  jamb  shafte  supporting  carved 
overhanging  canopies,  and  containing  corbels 
for  the  support  of  figures  or  groups  of  figures. 

B.  By  extension,  any  combination  of  delicate 
ornamental  tracery,  such  as  is  peculiar  to 
canopies  of  tabernacles,  whether  applied  to  choir 
stalls,  sedilia,  altars,  ciboria,  or  any  other  fix- 
tures of  a  church,  or  to  furniture  and  vessels, 
whether  in  wood,  stone,  metal,  or  fine  jewelleiy. 
(See  Canopy;  Niche;  Tabernacle.) 

TABLE.     A.    A  flat,  distinctive,  rectangu- 
lar surface  on  a  wall,  often  chained  with  in- 
scriptions, painting,  or  sculpture ;  if  raised,  it 
is  called  a  raised  or  projecting  table ;  if  rusti- 
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cated  in  any  way,  a  rusticated  table ;  if  raking, 
a  raking  table,  etc. 

B.  A  string  couree,  or  other  horizontal  band 
of  some  size  and  weight.  (Compare  Corbel 
Table,  Skew  Table,  below.) 

0.  In  medieval  architecture,  the  frontal  on 
the  face  of  an  altar ;  the  painted  or  carved 
panel  behind  and  over  an  altar,     (Sec  Retable.) 

D.  A  alab  set  horizontally  and  carried  on 
Bupporta  at  a  height  of  from  2  to  3  feet.  In 
architectural  treatment  especially,  (1)  That 
used  for  the  communion  service  when  for  any 
reason  the  altar  is  not  in  use,  as  at  the  time  of 
the  Puritan  revolution  in  England,  and  as  kept 
in  usage  by  many  sei^ts  of  Christiana;  cidled 
Communion  Table ;  Holy  Table.  (2)  One  of 
those  used  by  the  wealthier  people  of  Roman 
antiquity  for  out-of-door  service,  composed 
usually  of  a  slab  of  fine  marble  set  upon  carved 
marble  supports.  (See  Monopodium.)  (3)  One 
of  those  used  in  modern  timeii  for  ornament 
rather  than  for  use,  as  in  the  halls  of  the 
Pitti  Palace  at  Florence,  the  tops  of  those 
being  composed  of  great  slabs  of  Florentine 
mosaic,  or  of  some  costly  and  rare  natural 
material,  such  as  one  which  is  entirely  of  lapis 
lazuli,  and  one  which  is  veneered  with  mala- 
chite ;  the  frames  of  these  being  of  carved  and 
often  gilded  wood. 

Bartta  Table.  The  lowest  course  or  courses 
of  a  stone  wall  visible  above  the  ground,  espe- 
cially when  forming  a  projecting  member  for 
the  purpose  of  a  water  table.  (Called  also 
Ledgement  Table.) 

Orau  Table.     (Same  as  Earth  Table.) 

Oroimd  Table.     (Same  as  Earth  Table.) 

Lodgement  Table.  A  band  or  belt  course, 
usually  moulded,  especially  one  carried  along 
the  lower  portion  of  a  building,  and  which  pro- 
jects so  as  to  form  an  Earth  Table. 

Skeir  Table.  A  stone  set  at  right  angles 
to  the  coping  of  a  gable  wall  at  its  foot,  and 
built  into  the  masonry,  to  prevent  the  coping 
stones  from  sliding,  and  to  servo  as  a  stop  for 
the  eaves,  the  gutter,  etc.,  of  the  side  wall. 
When  it  pnijects,  corbel-wise,  beyond  the  angle 
of  the  building,  it  is  called  a  Skew  Corbel. 
The  terms  Kneeler  and  Summer  Stone  are  also 
used,  no  perfect  distinction  being  preserved. 

^Vater  Table.  A  string  course  or  other 
projecting  member,  with  a  weathering,  and 
otherwise  so  devised  as  to  guide  water  away 
from  the  face  of  the  wall. 

TABLE  STONE.     (Same  as  Dolmen.) 

TABLET.  A.  A  small  slab  or  panel,  usu- 
ally a  separate  piece,  set  into  or  attached  to 
a  wall  or  other  larger  mass,  usually  intended 
to  receive  an  inscription. 

B.  A  horizontal  coping  or  capping  of  a 
wall,  sometimes  called  Tabling. 

TABLIHO.     (Same  as  Coping.) 

TABLINITM.     In    Roman   architecture,    a 


TAIL  TBIUUEB 

room,  generally  at  the  farther  end  of  the  atrium, 
in  which  were  kept  the  family  archives  re- 
corded upon  tablets.  Applied  by  modem 
archffiologists  to  a  large  and  very  open  room 
in  a  Roman  house  connected  with  the  atrium, 
and  of^n  serving  as  a  passage  firom  it  to  the 
peristyle  or  garden.     (See  House.) 

TABULARIUM.  At  Rome,  a  building  of 
the  time  of  the  Republic  standing  on  the  ex- 
treme southeastern  edge  of  the  Capitoline  HilL 
The  upper  stories  have  been  replaced  by  the 
Palace  of  the  Senator,  but  the  lower  stories 
remain  almost  unaltered.  The  building  must 
have  had  one  high  story  on  the  side  of  the 
Capitol,  where  is  now  the  square  of  the  Cam- 
pidoglio,  and  two  high  stories  crowning  a  very 
lofly  basement  on  the  side  toward  the  Forum. 


Tablbt  r 

TADDEO  OADDI     (See  Oaddi,  Taddeo.) 

TAENIA.  In  a  Doric  entablature,  the  fil- 
let which  separates  the  frieze  from  the  archi- 
trave. 

TAH.     (Same  as  Paoh-tah.) 

TAHa.  A.  The  exposed  part  of  a  slate  or 
tile  in  roofing. 

B.    (Same  as  Tailing.) 

TAIL  BA7.     (See  Case  Bay.) 

TAIL  BEAM.     (Same  as  Tail  Piece.) 

TAUiUfO.  That  portion  of  a  projecting 
stone  or  series  of  stones,  as  in  a  cornice,  which 
is  built  into  the  wall,  and  which,  by  its  supe- 
rior weight,  is  intended  to  prevent  the  stone 
from  toppling  over. 

TAILLOm.  In  French,  the  Abacus  of  a 
capital. 

TAILPIECE.  A  short  joist  or  rafter  fitt«d 
into  the  Header.     (See  also  Trimmer.) 

TAIL  TRIMMER.      In    floor   framing,    a 
trimmer,  set  clear  of  the  brickwork  of  a  chim- 
ney and  parallel  thereto,  to  receive  the  ends  of 
the  floor  joists,  thus  avoiding  flues. 
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TAJ  MAHATi.  At  Agra  in  India,  a  tomb 
built  in  the  seventeenth  century,  of  great  size 
and  of  the  most  elaborate  and  refined  design, 
especially  in  the  details.  It  is  a  typical  build- 
ing of  the  Moslem  style  in  the  far  East,  (See 
India,  Architecture  of.) 

TALAVERA,  JUAN  DE ;  sculptor. 

In  1514  he  was  employed  on  the  decoration 
of  the  cathedral  of  Toledo  (Spain). 

Viuaza,  Adiciones, 

TALA70T.  (See  Balearic  Islands,  under 
Mediterranean  Islands.) 

TALENTI,  FRANCESCO;  architect  and 
sculptor;  d.  after  1369. 

The  Talenti  came  from  Ponte-a-Lieve,  near 
Florence.  Francesco  is  mentioned  among  the 
sculptors  working  on  the  Duomo  of  Orvieto 
in  1329  (Delia  Valle,  op.  cit.,  p.  272,  doc. 
XXIV.).  His  name  next  appears  in  an  inven- 
tory of  marble  for  the  campanile  of  the  Flor- 
entine cathedral,  dated  1351.  This  marble 
was  for  four  windows.  The  three  upper 
stories  of  the  campanile  are  probably  his  work. 
(See  Giotto  and  Andrea  da  Pisa).  He  is  last 
mentioned  in  the  records  of  the  campanile  in 
1357.  May  29,  1355,  Talenti  was  commis- 
sioned to  make  a  model  for  the  cathedral  (S. 
Maria  del  Fiore),  which  should  determine  the 
position  of  the  windows  of  the  nave.  At  this 
time  it  was  decided  to  make  the  four  vaults  of 
the  nave  square  instead  of  oblong,  as  designed 
by  Arnolfo  di  Cambio,  thus  increasing  the 
length  of  the  nave  to  its  present  dimensions. 
In  1358  Giovanni  di  Lapo  Ghini  (see  Ghini) 
was  associated  with  him  as  capoma^stro.  Dec. 
20,  1364,  Talenti  was  discharged,  but  July  22, 
1366,  appears  again  in  a  position  subordinate 
to  Ghini.  His  salary  was  stopped  in  1369, 
which  is  probably  about  the  date  of  his  death. 
The  nave  was  then  nearly  completed.  (For 
the  history  of  the  cathedral  at  this  time,  see 
Ghini,  Giovanni  di  Lapo.) 

Guasti,  8.  M,  del  Fiore ;  Del  Moro,  8.  M.  del 
Fiori;  Rohault  de  Fleury,  Toscane ;  Delia  Valle, 
Duomo  di  Orvieto;  L.  Runge,  Glockenthurm  zu 
Florem. 

TALENTI,  8IMONB;  sculptor  and  archi- 
tect. 

The  son  of  Francesco  Talenti  (see  Talenti, 
Fr.).  He  assisted  his  father  at  the  Duomo 
(Florence),  and  in  1366  presented  a  model  for 
that  building.  In  1375  he  succeeded  Fran- 
cesco Salvetti  as  capomaestro  of  the  Duomo. 
In  1376  Benci  di  Cione  (see  Benci  di  Cione) 
was  associated  with  him,  and  they,  with  the 
assistance  of  Taddeo  Ristoro,  designed  and 
began  the  building  now  called  the  Loggia  dei 
Lanzi  (Florence).  In  June,  1377,  the  three 
architects  were  superseded  both  at  the  Duomo 
and  the  Loggia.  Talenti  afterward  returned 
to  the  Loggia  and  executed  all  the  carvings  on 
the  piers  and  brackets,  finished  Nov.  29,  1379. 
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(See  Loggia  dei  Lanzi  for  the  common  attribu- 
tion.) About  1378  Simone  filled  in  the  lower 
arches  of  Or  S.  Michele  (Florence),  and  deco- 
rated them  with  tracery. 

Karl  Frey,  Loggia  dei  Lami;  Guasti,  S.  M. 
del  Fiore, 

TAIiL  HOT.  A  chimney  pot  of  long  and 
slender  form,  intended  to  improve  the  draught 
by  lengthening  the  flue. 

TATiMAN,  'WTTiTiTAM ;  architect ;  d.  prob- 
ably about  1700. 

His  principal  work  was  Chatsworth  House  in 
Derbyshire,  England,  built,  in  1681,  for  Wil- 
liam Cavendish,  Earl,  and  afterward  Duke,  of 
Devonshire.  He  built  Thoresby  House  (1671, 
burned  before  1762).  In  1694  he  was  ap- 
pointed by  King  William  III.  comptroller  of 
the  works  in  progress  at  Hampton  Court.  Sir 
Christopher  Wren  (see  Wren)  was  surveyor 
at  Hampton  Court  at  the  same  time,  and  waft 
much  disturbed  by  Talman's  interference. 

Blomfield,  Renaissance  in  England, 

TALOlf.     (Same  as  Ogee.) 

TAMBOUR.  A,  Same  as  Drum,  as  of  a 
cupola,  B. 

B,   Same  as  Bell,  as  of  a  capital 

This  is  the  French  term  often  used  in  Eng- 
lish; the  original  signifies  also  a  drum  of  a 
column. 

TAMIL.     Same  as  Dravidian. 

TABIP  (v.).  To  ram  an  earth  surface,  so 
as  to  harden  it  and  form  a  floor,  or  the  bottom 
of  a  trench  to  make  it  fit  to  receive  foundations. 

TANK.  A  large  vessel,  reservoir,  or  cistern, 
of  wood  or  metal,  intended  for  the  storage  of  a 
fluid,  usually  water.  (See  Plumbing;  Water 
Supply.)— W.  P.  G. 

Supply  Tank.     (See  under  Cistern.) 

TAP.  A.  A  faucet  or  cock  through  which 
liquor  can  be  drawn  from  a  tank  or  cask. 
(I^re  in  the  United  States.) 

B,  A  steel  screw  bolt,  the  threads  of  which 
are  cutting  edges,  used  to  screw  into  the 
smooth  hole  of  a  nut  to  form  an  internal  or 
female  screw  therein. 

TAPER.  The  slope  or  diminishing  of  a 
spire,  or  of  a  conical  or  pyramidal  roof.  Also 
the  diminishing  of  a  shaft  of  a  column ;  but  as 
this  is  very  nearly  always  curved,  it  is  not  often 
called  Taper.     (See  Entasis.) 

TAPB8TR7.  A  fabric  made  by  a  process 
somewhat  unlike  weaving ;  and,  therefore,  not  a 
textile  fabric.  It  is  used  for  wall  hangings. 
Anciently  it  was  the  most  available  covering  for 
the  stone  walls  of  halls  and  chambers  of  a 
strong  castle  or  other  residence  of  the  nobility, 
and  was  usually  hung  from  tenterhooks  by 
means  of  which  it  was  suspended  at  a  distance 
of  at  least  some  inches  from  the  face  of  the 
masonry.  It  was  often  allowed  to  cover  the 
door  openings  in  such  a  way  that  even  when 
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the  door  was  thrown  open  the  person  entering 
had  still  no  view  of  the  interior,  a  parting  or 
division  between  two  pieces  of  tapestry  alone 
serving  as  the  entrance.  In  modem  times, 
tapestry  is  used  only  for  its  beauty  of  surface, 
and  is  too  often  stretched  upon  frames,  partly 
on  account  of  the  small  size  of  modem  rooms,  ^ 
and  their  crowd  of  furniture  and  other  objects, 
and  partly  on  account  of  the  modem  taste  for 
extreme  accuracy  and  smoothness.  This  prac- 
tice is,  however,  ruinous  to  the  best  effect  of 
the  material. 

TAPIA.  A  material  like  Pis^  used  in  many 
parts  of  Spanish  America.  A  superior  kind 
has  lime  mixed  with  the  fat  earth;  this  is 
sometimes  called  Tapia  Read  or  Royal  Tapia. 

TAPROOM.  In  Great  Britain,  the  same  as 
Barroom,  as  being  the  place  where  liquors  are 
drawn  from  the  tap. 

TAR.  A  product  formed  by  the  destmctive 
distillation,  mainly  of  resinous  woods,  extensively 
used,  in  combination  with  gravel  and  paper,  as 
a  watertight  roofing  material ;  or,  alone,  as  a 
damp-proof  course. 

TARI8EL  (TARI8SEL),  PUSRRE ;  archi- 
tect. 

Maitre  (fceuvre  (architect)  of  the  city  and 
cathedral  of  Amiens  (Somme,  France).  In 
1470  he  designed  the  tower  of  La  Haye  at 
Amiens,  and  in  1479  planned  the  new  line  of 
fortifications  of  that  city.  In  1483  Tarisel 
made  the  great  altar  of  the  cathedral  of  Amiens. 
He  designed  also  the  main  portal  of  that  cathe- 
dral and  the  central  window. 

Nodier-Taylor-Cailleux,  Voyages ;  Picardie^ 
V.  1 ;  Jourdain-Duval,  Portail  de  la  CatJUdrale 
d^ Amiens;  Bauchal,  Dictionnaire. 

(See  Gravestone.) 
^A.  An  ancient  speUing  of  Ter- 
race. 

B,  A  strong  cement  formerly  used  in  hy- 
draulic engineering. 

TARSIA.  The  Italian  inlaying  of  wood, 
usually  light  upon  dark,  common  in  the  fifteenth 
century.  The  pattems  were  usually  Renais- 
sance scrollwork  and  arabesques,  but  also  curi- 
ous pictures  with  perspective  effects  were 
introduced  into  the  larger  panels.  (See  Inlaid 
Work.) 

An  imitation  of  the  inlay  was  very  com- 
monly made  by  painting,  as  in  the  celebrated 
cupboards  of  S.  Maria  delle  Grazie  at  Milan, 
known  as  Lo  Scaffale^  which  have  been  well 
reproduced  in  a  book  bearing  the  same  title. 

TARTAR7,  ARCHITECTI7RXI  OF.  (See 
Turkistan.) 

tasbcahia,  architecturxi  of.  The 

native  inhabitants,  now  extinct,  were  savages 
of  the  same  type  as  those  of  Australia,  and  had 
no  buildings,  not  even  roofed  and  waUed  huts. 
The  white  inhabitants  are  as  yet  less  than 
200,000    in    number,    nearly  all    of   British 
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descent,  and  have  erected  no  buildings  of  impor- 
tance. The  cathedral  of  Port  Arthur,  the 
abandoned  convict  station,  has  gone  almost 
entirely  to  ruin.  This  was  one  of  the  few  stone 
buildings  on  the  island,  but  it  was  almost 
devoid  of  architectural  interest.  The  model 
prison,  at  the  same  point,  was  open,  low  in  the 
walls,  a  mere  series  of  utilitarian  buildings. 
The  towns  of  Hobart  and  Launceston  are  of 
about  20,000  and  30,000  inhabitants  respec- 
tively, and  in  spite  of  exceUent  roads  and  much 
comfort  in  the  better  classes  of  dwellings,  little 
of  architectural  interest  is  to  be  found.  The 
free  settlers  are  of  but  recent  arrival,  and  there 
has  not  yet  been  time  for  that  development  of 
interest  in  decorative  treatment  of  a  town  which, 
unless  in  the  rare  case  of  individual  enterprise 
taking  that  direction,  is  necessary  to  growth 
of  decorative  art  of  any  kind  (compare  Aus- 
tralia). There  are,  however,  a  parliament 
house  and  a  city  hall  in  Hobart ;  and  a  monu- 
ment to  Sir  John  Franklin,  who  was  at  one 
time  governor  of  Tasmania,  stands  in  the 
square.  In  each  of  the  towns  named  there  are 
churches  of  different  sects. — R.  S. 

TA88RL.     Same  as  Torsel. 

TA880,  GIOVANNI  BATTI8TA  DEL; 
woodworker  {intarsiatore)  and  architect;  b. 
1500;  d.  May8,  1555. 

Battista  belonged  to  a  famous  family  of  wood 
carvers  which  flourished  during  the  fifteenth  and 
sixteenth  centuries  in  Italy.  He  was  a  proUg^ 
of  Pier-Francesco  Riccio,  miyordomo  of  Duke 
Cosmo  I.  dei'  Medici,  and  was  much  employed 
in  the  improvement  of  the  Palazzo  Vecchio. 
There  is  a  ceiling  by  him  in  the  second  story 
of  the  palazzo  on  the  side  toward  the  Uffizi. 
The  curious  door  which  he  built  for  the  church 
of  S.  Romolo  is  preserved  by  Ruggieri  (op.  cit.). 
His  most  important  work  is  the  loggia  of  the 
Mercato  Nuovo  of  Florence,  which  was  begun 
by  the  order  of  Duke  Cosmo  I.,  Aug.  26, 1547. 

Hans  Stegmann  in  GeymUller-Stegmann,  Die 
Arch,  der  Ren,  in  Toscana;  Ruggieri,  Studio 
d^Architettura. 

TATTI,  JACOPO.  (See  Sansovino,  Ja- 
copo.) 

TAURI8CU8    OF   TRALLES. 

Apollonios  and  Tauriscus  of  Tralles  made  the 
group  of  sculpture  called  the  "Famese  Bull"  at 
Naples. 

Collignon,  Histoire  de  la  Sculpture  Grecque. 


A.  A  public  house;  properly 
such  a  house  used  for  temporary  visits  only  and 
for  the  sale  of  wine  and  other  refreshments, 
excluding  cooked  food. 

B,  By  extension,  a  small  inn  of  any  sort. 

C.  Formally,  or  locally,  in  Great  Britain,  a 
small  shop  at  the  front  of  a  house,  either  on  the 
ground  floor  or  in  a  cellar,  and  usually  not 
communicating  with  the  rest  of  the  building. 
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TAYLOR,   ISIDORE    JUSTIN    SEVXSR- 

IN;  baron  ;  French  author  and  artist ;  b.  1789 
(at  Brussels);  d.  1879. 

Taylor  was  the  son  of  an  Englishman  natural- 
ized in  France.  He  was  educated  in  Paris,  and 
in  1811  began  his  artistic  voyages.  He  served 
in  the  army  in  1813,  and  was  commissaire 
royal  at  the  Theatre  Fran^ais  in  1824.  In 
1838  he  was  created  inspecteur  g^nircU  dea 
beaux  arts.  He  travelled  extensively  in  Eu- 
rope and  the  East,  and  published  a  series  of 
monumental  topographical  works,  the  most 
important  of  which  is  the  Voyages  jnttoresques 
et  romantiques  de  Vaneienne  Fixince  (Paris, 
1820-1863,  24  vols.  foUo).  This  work  was 
never  finished.  The  innumerable  lithographic 
illustrations  are  extraordinarily  fine,  drawn  by 
Isabey,  G^ricaidt,  Ingres,  Horace  Vemet,  Fra- 
gonard,  Viollet-le-Duc,  Ciceri,  Duzats,  and 
Baron  Taylor  himself.  In  the  editorial  work 
he  was  assisted  by  Charles  Nodier  and  A.  de 
Cailleux.  He  published  Voyage  pittoresque 
en  Espagne,  eti  Portugal ^  etc,  (Paris,  1826- 
1832, 3  vols.  4to) ;  Syrie,  r£gypte,  la  Palestine 
et  la  Judie  (Paris,  1835-1839,  3  vols.  4to); 
P^lerinage  d  Jerusalem  (Paris,  1841) ;  Voy- 
age en  Suisse  (Paris,  1843);  Les  Pyr4n4es 
(Paris,  1843,  8vo). 

Larousse,  Dictionnaire. 

TAYLOR,  OEOROB  LED'WAUi;  archi- 
tect; b.  1780;  d.  April,  1873. 

In  1817-1819,  and  again  in  1857-1868,  he 
visited  France,  Italy,  Greece,  and  Sicily.  June 
3,  1818,  he  discovered  the  monumental  lion 
which  commemorates  the  battle  of  Chaeronea 
(338  B.C.).  Taylor  published  numerous  archi- 
tectural works,  and  is  best  known  by  his  Auto- 
biography^  which  contains  descriptions  and 
illustrations  of  many  important  monuments. 

Taylor,  Autobiography  of  an  Octogenarian  Ar^ 
chitect, 

TAYLOR,  SIR  ROBXSRT;  sculptor  and 
architect;  b.  1714;  d.  Sept.  27,  1788. 

The  son  of  a  stone  mason  of  London.  He 
visited  Rome,  and  on  his  return  executed,  among 
other  works,  two  monuments  in  Westminster 
Abbey,  a  statue  at  the  Bank,  and  the  sculpture 
of  the  pediment  of  the  Mansion  House,  London. 
He  had  a  large  practice  in  England,  and  suc- 
ceeded James  Stuart  (see  Stuart,  J.)  as  surveyor 
of  Greenwich  Hospital. 

Redgrave,  Dictionary, 

TAZZA.  A  vase  having  the  form  of  a  flat 
and  shallow  cup,  with  a  high  foot  or  stand. 
The  term  is  applied  to  the  basin  of  a  fountain 
when  supported  by  a  pillar;  and  some  foun- 
tains have  two,  or  even  three,  tazzas,  vertically 
arranged,  and  growing  smaller  as  they  ascend. 

T  BAR.     (See  special  noun.) 

T  BEAM.     (See  special  nouu.) 

The   Klamath  term   for  settle- 
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ment,   camp,    wigwam,    lodge,   village,    town. 
(See  Latchash.) 

TBAOLE  POST.  In  timber  framing,  a  post 
supporting  one  end  of  a  tie-beam ;  that  is  to 
say,  one  of  the  lower  angles  of  a  roof  truss. 

TEBI.  In  Egyptian  building,  brick  made 
of  the  mud  of  the  Nile,  mixed  with  fragments 
of  pottery,  chopped  straw,  or  the  like.  (See 
Brick,  n.) 

TBCASSIR.  In  Mohammedan  architecture, 
a  gaUeiy  in  a  mosque,  especially  one  for  the  use 
of  women. 

(See  CaUi.) 
The  Aztec   (Nahuatl)   council 
house,  or  official  house.  —  F.  S.  D. 

TEDXSSOO,  OIROIiAMO.  (See  Girolamo 
Tedesco.) 

TEE  (adjectival  term).  Having  the  shape 
of  a  capital  T.  Compound  terms  beginning 
with  this  word  are  used  to  describe  many  ob- 
jects, of  which  sometimes  only  the  section 
suggests  the  capital  T.  The  same  fancied  re- 
semblance has  caused  the  use  of  the  word,  sub- 
stantively, for  the  Burmese  royal  symbol, 
generally  appearing  as  a  crowning  omameot,  as 
upon  the  spire  of  a  pagoda. 

CTEPEE.     Same  as  Tipi. 

TEE  SQUARE.     (See  under  Square.) 

TEOUIA.  A  tile;  the  Latin  term,  and 
used  in  English  for  tiles  of  unusual  shape  or 
material,  such  as  the  marble  tiles  of  some  Greek 
temples.     (See  Tile  and  subtitles.) 

TEL.  A  mound ;  the  modem  Arabic  term, 
which  enters  into  many  compound  names  of 
sites,  as  in  Egypt  and  Mesopotamia.  (Also 
written  Tell.) 

TELAMOlf  (pi.  TELAMONES).  A  male 
statue  serving  to  support  an  entablature,  im- 
post, corbel,  or  the  like,  and  forming  an  impor- 
tant part  of  an  architectural  design.  Telamones 
are  generally  considered  the  same  as  Atlantes, 
which  word  is  more  usual  in  classical  archaeol- 
ogy. In  the  elaborate  architecture  of  the 
eighteenth  century,  half  figures  of  men,  usually 
bearded,  and  of  exaggerated  muscular  develop- 
ment and  extravagant  pose,  are  used  as  sup- 
ports of  porches,  and  the  like.  The  name 
"telamones"  may  be  extended  to  apply  to 
these. 

TELEPHONE.     (See  Electrical  Appliances.) 

TELESSTERION'.  A  place  for  initiation; 
especially  the  temple  at  Eleusis,  in  which  were 
held  the  initiatory  rites  to  the  Eleusinian  Mys- 
teries. The  building  was  of  unusiuil  character 
for  a  Greek  temple,  having  twelve  columns  in 
the  front,  the  only  dodecastyle  portico  known 
in  antiquity;  and  the  interior  was  hypostyle, 
with  forty-two  columns  in  six  rows.  Seats  cut 
in  the  rock  were  arranged  on  all  four  sides  of 
the  building.  The  interior  measured  about  170 
by  175  feet.  The  manner  of  its  roofing  and 
lighting  is  not  known.     (Compare  Thersillium 
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and  the  Zeus  temple  at  Akragas,  described  un- 
der Sicily,  for  Grecian  halls  and  interior  archi- 
tecture.) 

TELFORD,  THOMAS  ;  engineer ;  b.  Aug. 
9,  1757  (in  Scotland);  d.  Sept.  2,  1834. 

He  was  apprenticed  to  a  stone  mason,  and  in 
1780  went  to  Edinburgh.  After  1782  he  was 
employe<i  on  Somerset  House  in  London.  Be- 
tween 1795  and  1805  he  constnicted  the  EUes- 
roere  canal,  with  its  great  aqueduct,  and  between 
1773  and  1823  the  Caledonian  canal  in  Scot- 
land. He  made  the  roads  in  the  highlands  of 
Scotland,  with  about  twelve  hundred  bridges. 
His  name  is  associated  with  a  peculiar  form  of 
pavement  for  roads. 

Hickman,  Life  of  Telford, 

TELLTALE  PIPE.  A  small  overflow  pipe, 
attached  to  a  tank  or  cistern,  to  show,  by  drip- 
ping, when  the  receptacle  is  full. 

TEMANZA,  T0AIA80;  architect,  and 
writer  on  architecture;  b.  1705  (at  Venice); 
d.  1789. 

The  son  of  an  architect,  a  nephew  of  G. 
Scalfarotti,  and  a  pupil  of  Niccolo  Comini  and 
the  Marquis  Poleni  (see  Poleni).  In  1726  he 
entered  the  commission  of  engineers  at  Venice, 
of  which  he  became  chief  in  1742.  Among 
the  few  buildings  constructed  by  him  are  the 
church  of  S.  Maria  Maddalena  in  Venice  (Ci- 
cognara,  op.  cit.),  the  fa9ade  of  Margherita  at 
Padua,  and  the  Rotondo  of  Piazzolo.  He  is 
best  known  by  his  books :  DelV  ArUichitd,  di 
Rimino,  libri  due,  traccolta  di  AiUichi  in- 
scrizioni  (Venice,  1741)  ;  Dissertazione  sopra 
Vantichissimo  tenritorio  di  Sant'  llario  nella 
diocesi  d\  Oliveto  (Venice,  1761,  folio);  Vite 
de'  piU  celebri  architetti  e  scuUori  Veneziani 
che  fiorirono  nel  secolo  decitnosesto  (Venice, 
1778,  folio) ;  Aiitica  pianta  del  indita  cittd, 
di  Venezia  delineata  circa  la  meta  del  XIL 
secolo,  etc.  (Venice,  1781,  4to).  The  Degli 
Archi  e  delle  voUe,  etc.,  was  not  published 
until  1811.  Temanza's  Vite  is  one  of  the  most 
important  books  of  its  class. 

ComoUi,  Bihliograjia  Storico-critica ;  Paoletti, 
Binascimento ;  Larousse,  Dictionnaire  ;  Cicognara, 
Fahhriche  di  Venezia. 


A  Httle 

adobe  hut,  built  by  Indians  in  Mexico  as  a 
Sweat  Lodge.  —  F.  S.  D. 

TEMEN08.  In  Greek  antiquity,  a  piece  of 
ground  specially  reserved  and  enclosed,  as  for 
sacred  purposes,  corresponding  nearly  to  the 
Latin  templum  in  its  original  signification.  In 
some  cases  the  temenos  contains  but  a  single 
shrine,  or  temple,  in  the  modem  sense,  while  in 
others,  as  in  the  celebrated  cases  of  Olympia 
and  Epidauros,  many  important  buildings,  in- 
cluding several  temples  of  considerable  size,  are 
arranged  within  the  enclosure.  (See  Delu- 
brum.)     Cut,  column  755. 
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TEMPERA 

A.  To  mix,  moisten,  and  knead 
clay,  so  as  to  bring  it  to  projKjr  consistency  to 
form  bricks,  pottery,  terra  cotta,  etc.,  prelimi- 
nary to  hardening  by  fire. 

B.  To  bring  a  metal,  as  steel,  to  a  proper 
degree  of  hardness  and  elasticity,  by  alternately 
heating  and  suddenly  cooling  the  metal,  its 
colour,  by  those  processes,  gradually  changing 
from  light  yellow  to  dark  blue,  the  metal  be- 
coming harder  at  each  stage. 

C.  To  toughen  and  harden  glass  by  plunging 
it  at  a  high  temperature  into  an  oleaginous  hath, 
under  the  process  invented  by  M.  de  la  Bastie, 
or  by  heating  and  suddenly  cooling  it,  according 
to  the  Siemen  process. 

Z>.  To  mix  and  knead  lime  and  sand  and 
water,  in  such  propoitions  as  to  make  mortar 
for  masonry  or  plastering. 

TEMPERA  (L.  temperare  =  to  mix  in 
due  proportion). 

A  water-colour  process.  It  is  also  called  in 
these  days  Kalsomine  (which  see)  or  Calcimine. 
The  medium  is  water  mixed  with  some  binding 
substance,  such  as  the  white  and  yolk  of  egg, 
or  the  yolk  alone,  gum  tragacanth,  glue,  honey, 
glycerine,  milk,  or  the  like.  Unless  mixed 
with,  or  protected  by,  some  insoluble  material, 
it  is  not  suited  to  surfaces  exposed  to  moisture. 
The  Egyptians  used  tempera  both  on  the  out- 
side and  inside  of  their  buildings.  It  was  the 
national  method.  The  Greeks  and  Romans 
occasionally  used  it  for  interior  decorations,  and 
very  frequently  in  combination  with  other 
processes.  For  instance,  the  author's  investi- 
gations have  led  him  to  the  conclusion  that  the 
ground  of  the  panel  or  mural  painting  was  often 
true  fresco,  and  that  the  applied  ornament  or 
figure  composition  was  in  tempera.  Tempera 
was  much  employed  by  the  mediaeval  artists 
for  the  interior  decoration  of  buildings,  and 
occasionally  by  the  Renaissance  painters,  whose 
process  par  excellence  was  fresco,  though  all 
retouches  in  this  latter  process  were  made  in 
tempera.  It  is  much  used  in  modem  times.  (See 
Kalsomine.)  The  Italians  use  it  to-day  on 
the  exterior  of  buildings,  the  milk  with  which 
the  colour  is  mixed  preventing  its  dissolution. 
Sometimes  a  touch  of  oil  or  a  little  glue  is 
mixed  with  the  first  coat,  but  the  last  coat  is 
generally  a  simple  mixture  of  milk,  water,  and 
colour.  If  these  coats  are  applied  to  fresh 
plaster,  so  much  the  better.  (See  Fresco  Paint- 
ing.) For  the  special  qualities  of  milk  as  a 
medium  the  reader  is  referred  to  Casein.  Cen- 
nino  Cennini,  who  is  the  mouthpiece  of  Giotto's 
followers,  gives  two  recipes  (preferring  the 
latter)  for  tempera  on  interior  walls :  (1)  the 
colours  to  be  mixed  with  Qgg  and  the  milky 
juice  of  the  fig  tree;  (2)  the  colours  to  be 
mixed  with  the  yolk  of  egg  alone.  All 
water-colour  paintings,  if  protected  from  mois- 
ture and  sunlight,  are  relatively  durable.    They 
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&de  slightly  if  exposed  to  an  excess  of  light ; 
but,  on  the  other  hand,  they  do  not  darken,  as 
oil  or  vamifih  paintings  darken,  with  time. 
Moreover,  they  have  a  dead '  or  flat  finish. 
Dampness,  of  course,  is  fatal  to  them.     They 


TBMPIO  MALATBSTIANO 

(See  Thermostat ;  Temperature  R^ulator ;  both 
in  the  article  Electrical  Appliances.) 

TEBCPERATURB  RXSOUIiATOR,    XSkEX^ 
TRIG.     (See  Electrical  Appliances.) 

In  Rome,  a  small  circular 


Tbmsnos  at  Epidaubus:  the  Bounbaribs  have  not  bbbn  dbtbrminbd  thbouohout;  thb  Stadium 

WAS  outside  the  Sacred  Enxlosubb. 


cannot  be  washed,  and  for  that  reason  are  not 
suited  to  walls  requiring  constant  cleaning. 
(Also  called  Distemper.) 

—  Frederic  Crowninshield. 

REGULATION'    OF. 
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building  designed  by  Bramante,  and  erected  in 
1502.  It  stands  in  the  cloister  court  of  S. 
Pietro  in  Montorio. 

TEBCPIO  MALATBSTIANO.    The  church 
of  S.  Francesco,  the  cathedral,  at  Rimini,   on 
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the  east  coaat  of  Italy ;  an  ancient  Qothic 
church  which  was  altered  hy  Leon  Battiata 
Alberti  at  the  command  of  the  lords  of  Mala- 
testa,  who  governed  the  diatrict.  This  was  ooe 
of  the  earliest  pieces  of  work  done  under  the 
classical  revival ;  for  Albert!  undertook  to  cover 
the  old  building  with  detail  studied  from  the 
aatique,  and  began  the  erection  of  a  west  fix>nt 


TEMPLE 
not  ordinarily  applied  to  buildings  erected  by 
Christians  (but  see  definition  B)  nor  by  Moham- 
medans; by  the  modem  Jews  it  is  used  in  a 
somewhat  special  sense,  as  part  of  a  proper 
name,  given  to  an  individual  synagogue  in  con- 
nection with  other  words  usually  of  Hebrew 
origin ;  as  the  Temple  Beth-£1  in  New  York. 
B.   A  building  erected  for  Christian  worship 
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V  Kaknak;   tbk  Hvpstbbai.  Court. 


studied  from   the  Boman  triumphal  arch  at 
Rimini. 

TEMFIiATB.     Same  as  Templet 
TEMPLE,    THE.     In  London.    (For  Inner 
Temple,  Middle  Temple,  see  Inns  of  Court;  see 
also  Temple  Church,  and  Church,  col.  56S.) 

TEBSPI^.  A.  An  edtlice  dedicated  to  the 
service  of  a  deity  or  deities ;  more  especially 
a  building  used  for  such  purposes  as  worship 
and  the  performance  of  sacred  rites,  or  the 
keeping  of  objects  of  veiieration.  The  word  is 
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other  than  that  especially  recognized  by  or  pre- 
vailing in  a  given  state  ;  as  especially  in  France, 
a  place  of  Protestant  worship,  and  in  England, 
in  the  sense  of  a  proper  name,  nearly  like  the 
usage  of  the  modem  Jews  mentioned  above, 
especially  a  building  of  the  nonconformists  or 
disaentera,  and  intended  to  receive  a  large  con- 
gregation.    (Compare  Tabernacle.) 

C.    An     establishment     of     the     Knights 
Templars ;  a  mediseval   and  modern  term  re- 
placing the  full  title  of  commandery  or  pre- 
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ceptory ;    especially    in    Parie,    the  important 

establish  me  nt,  eome  of  the  buildings  of  which 
remained  until  after  the  French  Revolution, 
In  this  eense,  in  French  histoiy,  the  temple 
was  the  building  used  as  the  prison  in  which 
King  Louis  XVI.  and  his  family  were  confined. 

(For  other  places  of  worship,  see  Chapel; 
Church ;  Synagogue.) 

General.  In  most  languages  the  temple 
bears  a  name  indicating  that  it  is  the  dwelling 
place  of  the  deity.  The  word  lem/Aiim  (de- 
rived from  the  same  root  as  the  Greek  lemenos, 
i.e.,  cut  off  or  separateii)  was,  with  the  Romans, 
originally  used  to  designate  the  space  of  earth 
and  sky  marked  oil'  by  an  augur  for  divination. 
Later  it  was  used  of  consecrated  spaces  gen- 
erally, and  it  was  probably  not  till  the  end  of 
the  republic  that  its  use  as  applied  to  the  liouse 
of  a  god  (superseding  the  older  eedee  or  cedes 
sacra)  became  general. 
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sacred  rites,  it  is  thought  by  some  writere  to 
have  also  been  in  early  times  a  fortress  in 
which  the  god  and  his  people  defended  them- 
selves against  foes  who  sought  to  conquer  the 
countiy  and  destroy  the  loc»l  deity.  Through 
the  conservatism  so  characteristic  of  the  Egyp- 
tians, its  defensive  character  was  maintained 
even  after  the  consolidation  of  the  empire  had 
checked  local  warfare,  and  after  the  establish- 
ment of  a  national  pantheon  had  placed  the 
temples  of  the  gods  beyond  frequent  danger 
from  attack. 

As  a  typical  plan  of  an  Egyptian  temple  we 
may  take  that  of  the  south  temple  at  Kamak. 
Often,  as  in  this  instance,  a  great  ceremonial 
gateway  (see  Vol.  I.,  pi.  XXX.)  dominated  the 
approach,  while  beyond  a  roadway,  flanked  by 
rows  of  spliioxes  or  of  images  of  the  temple's 
sacred  animal,  led  up  to  the  real  entrance  of 
the  temple.     Sometimes  the  avenue  of  sptunxeB 


TsHPLK,  Pro.  2: 


The  temple  is  common  to  religions  which 
have  reached  a  certain  stage  of  advancement, 
having  generally  passed  beyond  the  worship  of 
natural  objects  and  reached  a  point  at  which  an 
image  of  the  god  needs  the  protection  of  walls 
and  a  roof.  Thus  the  CultoB  image  is  the 
raisoit  iTftre  of  the  temple. 

The  religious  ceremonies  of  the  ancients  were 
largely  centred  around  the  altar,  which,  al- 
though it  was  not  within  the  temple,  was  of 
more  moment  to  them  than  the  image  of  the 
god.  Thus  a  temple  is  not  necessarily  a  place 
of  public  worship,  many  temples  being  open  to 
the  priests  only.  In  providing  for  the  needs 
of  both  worship  and  ritual,  a  temple  generally 
has,  first,  either  in  or  near  it,  a  place  for  the 
meeting  of  the  worshippers  (as  around  the  altar 
in  the  Greek  and  Roman  temple  or  in  the  great 
forecourt  in  the  Egyptian  t«mple) ;  second,  an 
important  chamber  (as  the  naos  of  the  Greek 
or  the  hypostyle  hall  of  the  Egyptian  temple) ; 
third,  a  sanctuary,  adytum,  or  holy  of  holies. 

Egypt.  WhUe  in  Egypt  the  temple  was 
always  a  place  suited   to  the  performance  of 


terminated  in  obelisks  which  stood  before  the 
wall  which  enclosed  the  temple  proper.  The 
front  of  this  wall  consisted  of  two  colossal 
pylons  or  wide  towers,  each  with  its  four  sides 
sloping  slightly  inward  and  crowned  by  a 
characteristic  cornice,  made  of  a  roll  and  a 
great  hollow  moulding.  The  passage  between 
the  towers  was  narrow,  and,  being  fitted  with  a 
wooden  door,  plated  with  metal,  it  was  easily 
defended.  There  were  also,  as  a  rule,  some 
small  posterns  piercing  the  great  wall. 

Passing  between  the  pylons,  one  entered  a 
courtyard  enclosed  by  the  temple  wall  and 
colonnaded  on  two  or  three  sides.  This  part 
of  the  temple  is  called  the  hypsathral  court. 
It  was  without  a  roof  except  over  the  col- 
onnades. (See  Fig.  I.,  though  this  is  of  a  much 
smaller  court.)  Beyond  the  courtyard  one 
reached  the  hypoetyle  hall,  architecturally  the 
most  imposing  part  of  the  temple.  Its  roof 
was  carried  by  many  columns.  Light  was  ad- 
mitted by  a  clearstory,  or,  in  later  times,  over  a 
low  screen  wall  between  the  columns  of  the 
front.  (See  Vol.  I.,  pi.  XXXI.,  for  the  exterior 
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of  a  hypoBtyle  hall  and  the  BcrecD  wall.) 
BeyoD<l  tlie  liypostylc  hall  lay  the  Banctuary, 
the  part  of  the  temple  of  greatest  religious 
significance.  Within  it  was  a  rectangular 
structure,  aerring  in  some  cases  as  the  cage 
of  the  sacred  animal,  and  in  others  to  contain 
whatever  other  olyect  was  supposed  to  be  the 
incorporation  of  the  god.  The  sanctuary  was 
more  or  less  surrounded  by  chambere,  generally 
dark,  which  served  as  storerooms  for  furniture, 


TEMPLE 

a  gate  directly  opposite  the  pylons.  Sacred 
ways,  flanked  by  sphinxes  or  animals,  led  from 
one  temple  to  another  or  to  the  Nile,  where 
barks  for  the  service  of  the  temple  or  of  the 
dead  were  moored. 

The  Egyptian  temple  seems  always  to  have 
been  regarded  as  open  to  additions.  Its 
growth  was  gradual.  The  temple  with  the 
normal  plan  is  seized  upon  by  a  new  king, 
who   converts  its   courts  into  covered    halls, 
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sacred  garments,  processional  objects,  standards, 
and  the  like. 

The  inner  walls  of  the  temple,  from  pylon  to 
sanctuary,  were  adorned  with  scenes  represent- 
ing religious  ceremonies.  The  front  walls  of 
the  pylons  were  sculptured  with  scenes  of  vic- 
tory over  the  enemies  of  the  king  and  of  the 
god.  The  walls  and  their  sculpture  were 
generally  covered  with  fine  plaster  and  finished 
in  brilliant  colours.  The  sacred  enclosure, 
which  frequently  contained  groves,  lakes,  and 
the  dwellings  of  the  priests,  was  surrounded 
occasionally  by  a  wall,  and  more  frequently  by 
ftn  earthwork,  the  only  access  being  through 
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builds  new  courts  before  the  old,  new  pylons  in 
front  of  all.  Another  sovereign  repeats  the 
process,  until  at  length  we  have  vast  ai«as 
covered  with  buildings,  as  at  Luxor  and  at 
Kamak. 

There  were  some  departures  from  the  typical 
plan,  and  among  these  the  most  marked  were 
temples  escavat«d  from  the  mountain  side,  as 
that  at  Ipsamboul,  with  its  colossal,  seated, 
rock-cut  figures  guarding  its  entrance ;  or 
those  others  partly  built  upon  the  plain  and 
partly  within  the  mountain,  as  that  at  Deir-el- 
fiahri,  where  the  temple  stands  on  a  series  of 
terraces.     The  plans  of  small  temples  are  quite 
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Tariable.  At  Elephantine  there  ia  one  of  un- 
usual beauty,  the  plan  of  which,  a  cella  sur- 
rounded by  a  colonnade,  strongly  suggests 
the  Greek  type.  (See  Egypt,  Architecture  of.) 
Mesopotaviia.  The  plain  of  the  Tigris  and 
Euphrates,  similar  in  many  ways  to  the  valley 
of  the  Nile,  produced,  however,  a  temple  system 
strongly  in  contrast  with  that  of  Egypt.  In 
Egypt  the  temple  overshadows  in  importance 
all  other  structures.  In  Mesopotamia  it  is  the 
palace  which  put«  the  t«mple  in  a  secondary 
place.  .  The  temples  of  Egypt,  huilt  for  the 
most  part  of  enduring  materials,  are  so  well 
preserved  that  our  knowledge  of  them  ia 
almost  complete.  In  Mesopotamia  the  tem- 
ples, built  as  a  rule  of  unbumt  bricks,  have 
melted  into  sbapelcea  mounds.    In  spite,  how- 
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ever,  of  the  unfavourable  condition  of  the  ruins, 
we  have  learned  from  them,  and  from  ancient 
reliefs  and  texts,  certain  fiimlamental  facts. 
Certain  Assyriologists  maintain  that  the  plain- 
iuhabitiHg  races  of  Mesopotamia  regarded  their 
gods  as  mountain-bom  and  as  dwellers  upon 
mountain  tops,  and  that,  therefore,  in  erecting 
dwelling  places  for  them,  they  sought  to  repro- 
duce their  mountain  homes.  Certain  it  ia  that 
a  mound  of  earth  was  piled  up  and  formed 
into  a  terrace  for  the  temple,  which,  both  in 
Babylonia  and  Assyria,  tixik  the  form  of  a 
square  tower,  known  as  the  zikkurat,  which 
rose  in  successive  stages,  forming  a  stepped 
pyramid.  (See  cut  under  Mesopotamia.)  This 
tower  was  ascended  either  by  steps  leading 
from  story  to  story,  or  by  an  inclined  way  run- 
ning around  it,  by  which  access  was  had  to 
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the  platform  at  the  top,  where  atood,  according 

to  Herodotus,  a  mystic  shrine,  the  dwelling 
place  of  the  god.  Hugeness  and  especially 
height  were  the  criteria  of  excellence  in  the  zik- 
kurat.  The  number  of  stories  varied.  Three 
or  four  were  usual,  but  in  some  cases  there 
were  seven.  The  mouud  grew  by  accretions, 
a  new  ruler  raising  it  to  form  hia  terrace  at  a 
level  higher  than  those  of  bis  predeceesora, 
a  method  clearly  demonstrated  in  the  excava- 
tions of  the  temple  of  Bel  at  Nippur.  While 
the  mass  of  the  zikkurat  was  of  unbaked 
brick,  one  or  more  of  the  outer  wall  faces  were 
generally  of  burned  bricks,  while  in  some  cases 
enamelled  bricks  of  yellow  and  blue  were  used 
for  facings.  Within  the  temple  there  seem  to 
have  been  certain  chambers.  At  Nimroud  two 
temples  have  been  found  showing  a  long  hall 
and  a  small  room  containing  the  statue  of  the 
god.  This  was  the  Papakhu,  the  moat  sacred 
part  of  the  temple,  to  which  but  few  had 
aecess.  One  of  these  temples  had,  in  addition 
to  these  two  chambers,  a  smaU  hall  in  front  of 
the  larger,  and  thus  we  have  the  usual  three- 
fold division.  Within  the  temple  area  were 
smaller  shrines,  and  in  front  of  the  zikkurat 
was  a  large  open  space  where  the  faithtid  con- 
gregated. Sacrifices  were  offered,  not  at  the 
top  of  the  tower,  but  on  altars  at  its  base. 
Clustered  about  tiie  l«mplc  were  dwelling 
places  for  the  priests,  schools,  observatories, 
halls  of  judgment,  and  other  buildings.  (See 
Mesopotamia,  Architecture  of.) 

Pktenicia.  The  Phoenicians,  who  carried 
the  arts  of  Egypt  and  Mesopotamia  to  all  the 
shores  of  tlie  M«literranean,  were  undoubtedly 
buildere  of  great  temples.  So  scanty  are  the 
actual  remains,  however,  that  we  can  do 
scarcely  more  than  approximate  the  general 
type.  There  is  sufficient  evidence  to  show 
that  a  monumental  enclosure  surrounded  a 
great  platform  (as  at  Baalbec),  on  which  stood 
a  sanctuary.  Of  the  sanctuary  itself,  our 
knowledge,  derived  chiefly  from  certain  medals, 
is  very  shght. 

Judcea.  The  architecture  of  ancient  Judiea 
was  Phcenician  in  character.  The  temple  of 
Solomon  was  largely  of  Phcenician  workman- 
ship. Its  actual  remains  are  most  scanty,  con- 
sisting of  certain  foundations,  the  megalithic 
aspect  of  which  recalls  similar  work  at  Baalbec. 
Among  the  many  restorations  of  the  temple 
based  upon  Biblical  texts,  great  discrepancies 
exist.  None  of  them  bear  such  an  air  of  in- 
herent probability  as  to  be  really  convincing. 
From  the  texts  it  ia  easily  seen  that  the  Temple 
of  Solomon  had  an  entrance  porch,  a  rectan- 
gular chamber  lighted  by  narrow  windows,  and 
called  the  holy  part,  and  a  cubical  sanctuary, 
the  holy  of  holies.  All  these,  excepting  the 
porch,  were  surrounded  by  many  small  cham- 
bers, three  stories  in  height,  apparently  in  the 
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thisknees  of  the  exterior  wall.  Although  the 
arrangement  of  the  plan  ie  clear,  the  manner 
in  which  the  exterior  was  treated  is  not  known. 
The  very  detailed  description  of  the  temple 
seen  by  Ezekiel  in  a  vision  it  paitly  a  memory 
of  the  earlier  structure  and  partly  a  fabric  of 
the  imagination.  Ezekiel  showa  ub  a  temple 
with  surroundings  far  larger  and  more  complete 
than  those  of  the  earlier  temple.  The  temple 
as  actually  reconstructed  by  Zerubbabel  was 
certainty  less  splendid  than  that  of  Solomon, 
but  was  probably  larger. 


TEMPLE 
consisting  of  a  double  enclosure,  of  the  hearth 
or  altar,  have  recently  been  discovered.  Their 
plan  is  closely  similar  to  that  of  Greek  houses 
of  the  Homeric  age,  where  the  hearth  had  a 
sacred  character.  (See  Persian  Architecture.) 
Greece.  The  planning  and  construction  of 
Greek  temples  having  been  so  fully  discussed 
in  other  articles  (see  Grecian ;  Greco- Roman ; 
Greece,  Architecture  of;  Boman  Imperial)  the 
origin  of  the  temple  among  the  Greeks  and  the 
relation  of  its  parts  to  their  worship  will  alone 
be  considered  here. 
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Of  the  temple  built  by  Herod  on  the  site  of 
Solomon's  temple,  several  ancient  descriptions 
exist,  throwing  some  light  upon  it  and  much 
upon  its  surroundinga.  The  state  of  the  evi- 
dence, however,  is  not  euch  as  to  allow  a  plan 
of  the  temple  itself  to  be  made  with  certainty. 
Its  architectural  treatment  was  influenced  by 
the  use  of  classic  orders.  (See  Syria,  Archi- 
tecture of  ) 

Persia..  The  ancient  Persians  were  both  star 
and  fire  worshippers.  Remains  of  a  staged 
tower  similar  to  those  of  Mesopotamia  have  been 
found  at  Djour,  and  sanctuaries  for  fire  worship. 


From  the  earliest  times  there  seem  to  have 
been  plots  of  land  in  Greece  set  apart  for  certain 
deities  and  consecrated  to  their  uses,  A  sanctity 
was  associated  with  caves  or  mountain  tops  or 
groves  of  trees.  Even  the  Mycen^an  age  reveals 
no  structure  which  is  de6mtely  a  tern  pie,  although 
such  an  arrangement  as  the  Uegaron  of  the  pal- 
ace at  Tiryns,  a  porch  preceding  a  room  contain- 
ing a  hearth,  waa  undoubtedly  the  archetype  of 
the  Greek  temple,  the  simplest  forms  of  which 
approximate  it  closely  (see  plan  of  amphiprostyle 
temple,  under  Columnar  Architecture).  Though 
Homer  makes  some  slight  mention  of  the  temples 
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of  the  gods,  he  gives  no  description  of  them  as 
be  does  of  the  palaces  of  bis  heroes,  wbom  we 
see  sacriticiDg  upon  the  altars  in  their  forecourts. 
Indeed,  it  is  highly  improbable  that  such  atruc- 
turea  as  we  designate  by  the  word  "temple"  ei- 
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general  stimulus  to  temple  building  was  felt  in 
Greece.     The  Greek  temple,  properly  so  called, 
scarcely   reaches   an   earlier   period    than    the 
seventh  century  B.C. 

Among  the  Greeks  the  t«mple  was  not  a 
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i8t«d  at  all  at  the  time  of  Homer.  It  was  not 
till  anthropomorphic  ideas  of  divinity,  necessi- 
tating the  use  of  images,  came  into  rogue,  that 
some  form  of  artificial  shelter  for  such  images, 
i.e.,  a  temple,  became  necessary.  Centuries 
elapsed  after  the  Dorian  invasion  before  any 
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building  in  which  a  congregation  met  and  wor- 
shipped. It  was  regarded  as  a  place  where  the  god 
might  favourably  be  invoked,  though  not  neces- 
sarily his  dwelling  place.  It  thus  happened  that 
many  temples  were  kept  closed  except  on  special 
occasions,  some  being  opened  but  once  a  year. 
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The  perfected  Greek  temple  waa  ordinarily 
divided  into  pronaos,  iiaos,  and  opisthodomoa. 
(See  plan  of  Parthenon  under  Columnar  Archi- 
tecture.)   Passing  through  the  pronaos,  in  which 
stood  statues  or  votive  otferiugs,  one  entered  the 
uaos  or  cctia,  which  occupied  the  central  part  of 
the  building.     In  the  larger  temples  the  naoa 
consisted  of  three  longitudinal  divisioi»>  t.hnw 
on  the  sides  being  separated  from  the  ce 
rows  of  columns.     (S«e  Figs.  2  and  3.) 
central  division  and  at  the  end  farthest 
entrance  stood  the  chief  object  of  venen 
early  times  a  rude  image  and  at  last  a 
statue  of  the  deity.     Beyond  the  naoe 
extreme  end  of  the  temple,  was  the  of 
mo8  or  treasury,  the  proximity  of  whic 
sacred  image  served  as  a  special  protc 
the  wealth  of  votive  offerings  stored  w 
These  oiTerings,  very  varied  in  charai 
quently  of  great  value,  were  in  ceri^n 
numerous  that  special  storehouses  or  tr 
as  at  Olympia,  had  to  be  provided  for  I 

Not  infrequently  the  temple  con- 
tained an  adytum  or  place  to  which 
access  was  prohibited,  a  secret  chamber 
in  which  sacred  or  mysterious  objects 
were  hidden.  These  adyta  were  some- 
times under  ground,  and  to  them  were 
generally  removed  the  older  and  more 
sacred  images  when  they  were  replaced 
by  more  splendid  statues  of  the  gods. 

The  Greek  temple  stood  within  a 
sacred  enclosure  or  Temenos  (which 
ace),  within  which  may  have  been 
temples,  treasuries,  tombs,  altars, 
monuments,  and  even  groves,  the  whole 
enclosure  being  marked  out  by  boundar; 
or  enclosed  within  a  wail  and  entered  tl 
great  gateway  or  propylxeon. 

Some.  As  the  primitive  religion  of 
mans  was  essentially  that  of  the  Etrui 
is  natural  that  their  early  temples  shouia  nave 
been  based  directly  upon  Etruscnn  models.  In 
its  early  form  the  Etruscan  temple  seems  to  have 
been  a  wooden  structure  with  columns  widely 
spaced  and  with  decorations  of  terra  cotta  and 
bronze.  Its  portico,  of  unusual  depth,  was  di- 
vided into  three  parts,  by  two  rows  of  columns. 
And  its  celltt,  similarly  divided,  usually  had  at 
its  extremity  the  shrines  of  three  deities.  One 
important  example  of  such  a  temple,  that  of 
Jupiter  Capitoliniw,  survived  until  the  time  of 
the  Empire.  On  this,  Vitruvius  based  his  ac- 
count of  the  Tuscan  temple. 

The  Romans  seem  to  have  been  far  less  im- 
pressed by  the  splendid  groups  of  temples,  such 
as  those  at  Piestum,  erected  at  an  early  date  by 
Greek  colonists  in  Magna  Grtecia,  than  one 
would  have  imagined,  Indeed,  it  was  not  until 
after  the  conquest  of  Greece  itself  that  the 
temples  of  the  liomana  were  deeply  influenced 
by  those  of  the  Greeks.     Certain  well-marked 
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differences  were,  however,  well  miuntained.    The 

Roman  temple  differed  from  the  Greek :  1st,  in 
the  greater  depth  of  its  portico ;  2d,  in  the 
greater  proportional  width  of  the  cella  and  the 
omission  of  its  interior  rows  of  columns ;  3d,  in 
the  relatively  infrequent  use  of  a  peristyle;  4th, 
in  the  placing  of  the  temple,  not  on  a  stylobate 
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of  steps,  but  on  a  lofty  base  or  podium,  with 
plinth  and  cornice  of  its  own.  (See  Vol.  II., 
pi.  XII.) 

The  Romans,  from  the  earliest  to  the  latest 
times,  showed  a  fondness  for  the  circle  in  tbeir 
temple  plans.  In  the  Temple  of  Vesta,  in  the 
Forum  Romanum,  one  of  the  earliest  of  Roman 
temples  (compare  that  at  Tivoli,  Fig.  &) ;  in  the 
Pantheon  of  Hadrian,  the  noblest  of  circular 
buildings ;  even  in  such  late  examples  as  those 
of  Spalato  and  Baalbec,  this  fondness  manifests 
itself. 

The  altar  stood  before  the  Roman  temple,  and 
its  treasury  was  usually  formed  under  the  floor 
within  the  podium  on  which  the  temple  was 
built.     (See  preface  to  Vol.  II.) 

India.  Of  the  temples  of  the  first  Brahmin- 
ical  period  in  India,  the  age  anterior  to  the  third 
century  b.c.,  but  little  is  known. 
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Of  the  Buddhistic  period,  beginniDg  about  the 

third  century  B.C.,  and  extending  to  the  fifth 

century  of  our  era,  abundant  remains  of  temples, 

both  above  and  below  ground,  'emt.     The  geu- 
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tope.  (See  Fig.  7.)  The  fa^e,  ornamented 
with  colunme,  was  cut  like  tlie  rest  of  the  tem- 
ple from  the  rock.  The  cells  of  a  monaeteir 
UBuall;  surround  the  Buddhist  temple. 


eral  form  of  the  tope  or  tumulus  raised  over  a  I 
sacred  relic  is  a  hemisphere  carried  on  a  circular 
basement,  while  that  of  the  cave  temple  is  a 
basilica  with  two  aisles  and  a  nave,  at  the  end 
of  which  stands  a  sanctuary  in  the  form  of  a  | 


The  second  Brabminical  period,  banning 
about  the  fifth  century  and  reaching  to  the  pres- 
ent time,  developed  new  temple  types,  of  which 
the  pagoda  is  the  most  striking  and  important. 
The  pagoda  is  in  some  instances  a  building  of 
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The  Tannoji  Temple  and  Pagcwla  at  Osaka,  Japan  ;  often  rebuilt,  anrl  are  now  nearly  of  pure  Tokngawa 
the  Hondo  and  To  of  a  great  religious  establiHliiiienl.  style,  eeventeen'h  or  eighleenth  century.  Compare 
Uriginally  of  a  very  ancient  epoch,  tliey  have  beeti      plates  and  l«xt  illuatratloris  under  Japan  and  Fagnda. 
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two  stories  (as  at  Ellora)  or  more  commoDly  a 
tower  of  many  stories.  Two  types  exist.  In 
one  the  walls  are  vertical,  and  each  story  is 
slightly  smaller  than  the  one  below  it,  i.e.,  a 
staged  tower.  In  the  other,  -the  faces  of  the 
tower  curving  inward,  produce  highly  interest- 
ing and  characteristic  masses.  Though  it  is 
ditiicult  to  summarize  the  types  of  Indian  tem- 
ples, it  will  be  well  to  point  out  that  in  some 
instances  great  halls  appear,  the  roofs  of  which 
are  carried  by  columns,  while  in  others  dome- 
covered  areas  are  found.  The  ordinary  accom- 
paniments of  Brahminical  temples  are  gateways, 
covered  halls  for  pilgrims,  and  sacred  lakes  sur- 
rounded by  porticoes.  At  times  the  gateway 
takes  the  form  of  the  stepped  tower,  giving  ac- 
cess to  a  columned  hall  which  is  the  temple. 
In  other  instances  the  columned  hall  is  the 
gateway,  and  the  tower  plays  the  role  of  temple. 
Sometimes  the  entire  group  of  temple  and  acces- 
sories was  cut  from  the  living  rock.  As  in  the 
case  of  Egyptian  temples,  the  principal  Brahmin- 
ical temples  were  formed  by  successive  growths 
around  an  earlier  sanctuary.  (See  India,  Archi- 
tecture of.)     • 

China  and  Japan.  In  so  brief  a  summary 
the  religious  architecture  of  China  and  Japan 
may  be  reduced  to  a  description  of  the  Buddhist 
temple.  Its  type  is  a  building  of  two  stories, 
of  which  the  lower  is  open  in  front  but  sur- 
rounded by  a  veranda,  while  the  upper  is 
covered  by  an  ornate  roof.  The  sanctuary  is 
enclosed  by  a  sort  of  cloister,  behind  which  are 
rooms  for  pilgrims  and  cells  for  bonzes.  At  the 
entrance  to  the  enclosure  is  a  porch  before  which 
stands  a  gateway  without  dqprs.  Pagodas, 
which  it  must  be  remembered  are  not  necessarily 
temples,  often  stand  within  the  enclosure.  As 
in  Egypt  and  India,  the  temple  group  is  often 
the  result  of  successive  growths.  In  China  the 
arrangement  of  temples  is  generally  a  symmetri- 
cal one.  In  Japan,  where  the  picturesque  pre- 
vails, the  sacred  enclosure  is  often  treated  as  an 
informal  park.  In  China  the  temple  has  an 
hieratic  stamp ;  in  Japan  it  is  a  personal  and 
living  work.  (See  China,  Architecture  of; 
Japan,  Architecture  of.) 

Mexico;  Yucatan;  Peru.  A  similarity 
exists  between  the  temples  of  Mesopotamia  and 
those  of  Mexico,  Yucatan,  and  Peru.  In  these 
countries  the  temple  is  usually  set  on  a  platform 
or  terrace.  Its  typical  form,  called  a  Teocalli, 
was  a  pyramid  or  cone,  up  the  sides  of  which 
ran  straight  flights  of  steps,  leading  to  a  sanctu- 
ary on  the  summit.  In  some  examples  the 
slopes  are  continuous  as  in  a  true  pyramid,  in 
others  they  rise  by  stages,  forming  a  stepped 
tower.     (See  Mexico,  §  I. ;  South  America.) 

—  Frank  Miles  Day. 
(See  Bar.) 

In  general,  a  church 
belonging,  or  which  has  belonged,  to  a  post  or 
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fortress  of  the  Knights  Templars ;  especially  a 
very  interesting  and  beautiful  structure  in 
London  consisting  of  two  parts,  a  circular 
Romanesque  church  of  the  twelfth  century,  and 
a  choir  with  nave  and  aisle,  built  in  the  thir- 
teenth century.  The  building  is  valuable  archi- 
tecturally, and  contains  some  beautiful  altar 
tombs  and  other  monuments. 

TEMPLE  MOUND.  A.  A  mound  with 
level  summit,  supposed  to  have  supported  a 
temple.  The  most  noteworthy  of  these  is  at 
Cahokia,  Illinois.  It  is  90  feet  high  with  a 
summit  area  of  200  by  450  feet. 

B.  The  Teocalli  of  Mexico  and  adjacent 
regions.     (See  Mound;  Teocalli.)  —  F.  S.  D. 

TEMPLE  OF  ANTONINUS  AND  F  AUfi^ 
TINA.  In  Rome,  fronting  on  the  Forum  on 
the  northeast  side ;  hexastyle,  Corinthian,  but 
with  shafts  of  rich  marble,  and  not  fluted.  The 
cella  is  used  as  a  church. 

TEMPLE  OF  APOLLO  DIDTMLSUS. 
At  Miletus,  in  Asia  Minor ;  an  Ionic  building 
of  great  splendour,  dipteral,  the  outer  colonnade 
decastyle,  with  twenty-one  columns  on  the  flank. 

TEMPLE  OF  APOLLO  EPICURIUS.  At 
Bassse,  near  Phigalsea  in  the  Peloponnesus ; 
Doric  peristylar  hexastyle,  with  fifteen  columns 
on  the  flank,  the  naos  divided  in  a  very  unusual 
manner,  and  for  purposes  not  well  understood, 
the  unusual  length  of  the  building  also  requir- 
ing explanation. 

TEMPLE  OF  ARTEMIS.  At  Ephesus,  in 
Asia  Minor;  commonly  called,  after  the  Eng- 
lish translation  of  the  New  Testament  (Acts 
xix.  27),  Temple  of  Diana  of  the  Ephesians ;  a 
magnificent  Ionic  building,  dipteral,  the  outer 
colonnade  octostyle,  with  twenty  columns  on 
the  flank;  the  naos  had  a  portico  distyle  in 
antis,  and  this  and  the  inner  chambers  are  di- 
vided by  a  double  row  of  columns.  (For  the 
unique  feature  of  this  building,  see  Columna 
Caelata.) 

i»«««rA  inXE.     AtAth- 
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ens;  a  very  smaU  tetrastyle  Ionic  building  on 
the  Acropolis.  When  the  Turkish  fortifications 
were  demolished  the  fragments  of  this  temple 
were  discovered,  and  the  whole  was  put  together 
in  1836  by  Cerman  architects,  in  what  is  prob- 
ably a  correct  reproduction,  though  the  exact 
ancient  site  cannot  be  determined.  There  is 
a  parapet  of  slabs  of  marble  exquisitely  sculp- 
tured in  relief. 

One 
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of  the  shrines  contained  in  the   Erechtheum 
(which  see). 

TEMPLE  OF  BAB&JB.  (See  Temple  of 
Apollo  Epicurius.) 

TEMPLE  OF  CASTOR.  In  Rome;  prop- 
erly of  the  Dioscuri,  Castor  and  Pollux,  on  the 
southerly  side  of  the  Forum.  The  partly  exist- 
ing building  dates  from  the  reign  of  Augustus; 
three  Corinthian  columns  are  in  place. 
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TEMPLE  OF  CONCORD.  At  Rome;  a 
very  curious  building  at  the  extreme  northwest 
of  the  Forum.  It  was  oblong,  with  the  main 
entrance  in  one  of  the  long  sides ;  but  it  is  so 
entirely  ruined  that  its  original  character  is 
largely  matter  of  coiyecture.  It  is  considered 
in  Lanciani's  Ruiiis  and  Excavations, 

TENKPLE  OF  FAUSTINA.  Same  as  Tem- 
ple of  Antoninus  and  Faustina. 

TEMPLE  OF  FORTUNA  VIRILI8.  (See 
Temple  of  Fortune.) 

TEMPLE  OF  FORTUNE.  At  Rome,  in 
the  Forum  Boarium ;  a  very  ancient  Ionic  tem- 
ple, probably  rebuilt  in  its  present  form  in  the 
third  century. 

TEMPLE  OF  HEROD.  At  Jerusalem. 
(See  the  article  Temple;  Judma.) 

TEMPLE  OF  JUPITER  CAPITOLINU8. 
At  Rome ;  more  properly,  of  Jupiter  Optimus 
Maximus  on  the  Capitoline,  the  most  rerered 
of  the  shrines  of  Rome,  standing  on  the  south- 
em  peak  of  the  Capitoline  Hill.  Originally  of 
Etruscan  type,  with  columns  in  front  only  and 
wooden  entablatures,  afterward  rebuilt,  and 
finally  by  Domitian,  but  nearly  on  the  old 
plan. 

TEMPLE  OF  JUPITER  OLTMPIUS.  At 
Athens.     (See  Temple  of  Zens.) 

TEMPLE  OF  JUPITER  8TATOR.  At 
Rome,  near  the  Arch  of  Titus,  but  wholly 
ruined,  and  named  here  only  because  the  name 
has  been  erroneously  given  to  buildings  in  other 
quarters. 

TEMPLE  OF  BCAR8  ULTOR.  In  Rome ; 
a  building  of  the  time  of  Augustus,  in  the 
Forum  Augustum,  northeast  of  the  Forum 
Romanum.  Three  columns  are  erect,  and  a 
part  of  the  cella  wall. 

TEMPLE  OF  MINERVA  MEDICA.  In 
Rome;  a  large  decagonal  hall  covered  by  a 
cupola ;  not  a  temple  in  the  usual  sense,  though 
considered  by  Lanciani  a  "  nymphseum." 

TEMPLE  OF  NIKE  APTEROS.  Same 
as  Temple  of  Athena  Nike. 

TEMPLE  OF  SATURN.  In  Rome,  at  the 
extreme  eastern  corner  of  the  Forum;  a  re- 
markable ruin  with  a  modified  Ionic  order. 

TEMPLE  OF  THE  SUN.  In  Baalbec.  On 
the  site  of  a  very  ancient  Temple  of  Baal,  a 
colossal  structure  of  Roman  Imperial  architec- 
ture, but  probably  never  completed.  A  very 
large  square  court,  an  outer  hexagonal  court, 
and  an  outermost  portico  lead  up  to  this  temple. 

In  Palmyra.  Of  the  thinl  century  a.d.,  sur- 
rounded by  a  great  court,  which  is  enclosed  by 
a  high  wall.  This  was  one  of  the  most  ^gan- 
tic  of  the  buildings  of  Imperial  Roman  style, 
the  Oriental  modifications  of  which  are  less 
obvious  than  is  sometimes  asserted. 

In  Rome.  On  the  Quirinal  Hill,  built  by  the 
Emperor  Aurelian  after  his  Palmyrene  War ;  a 
colossal  structure,  now  known  by  its  founda- 
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tions,  by  fragments  only  of  the  superstnictore^ 
and  by  mediaeval  drawings. 

TEMPLE  OF  THE  A^INDS.  An  octagonal 
building  in  Athens  used  to  hold  a  Clepsydra. 
The  name  is  derived  from  the  sculptured  repre- 
sentations of  the  different  winds  on  its  sur- 
faces. 

TEBffPLE  OF  VENUS  AND  ROME.  At 
Rome,  northeast  of  the  Forum,  in  part  existing 
behind  the  church  of  S.  Francesca ;  once  an  im- 
mense double  temple  with  two  apses  back  to 
back  and  a  great  peristyle,  and  surrounded  by 
a  court,  an  outer  wall,  and  colonnade. 

TEMPLE  OF  YISaTABIAJX.  At  Rome, 
close  to  the  Temple  of  Concord,  and,  like  it, 
built  close  against  the  lofty  wall  of  the  Tabu- 
larium.  Three  Corinthian  columns  are  still  in 
place. 

TEMPLE  OF  VESTA.  In  Rome;  a  cir- 
cular building  in  the  Forum,  the  ruins  of  which 
have  been  rediscovered  since  1875,  and  are  de^ 
scribed  in  Lanciani's  Ruins  and  Excavations, 
It  was  circular,  with  a  peristyle  and  a  conical, 
or  dome-shaped,  roof  over  the  naos. 

Other  round  temples  are  often  called  temples 
of  Vesta,  generally  without  sufficient  authority. 

TEMPLE  OF  ZEUS.  At  Athens;  often 
called  temple  of  the  Olympian  Zeus.  The  im- 
mense temple  whose  Corinthian  columns  still 
stand  east  of  the  Acropolis.  It  was  begun  in 
the  very  early  days  of  historical  Greece,  but  its 
existing  remains  probably  date  from  the  time 
of  Hadrian,  who  is  known  to  have  worked 
upon  it. 

At  Olympia ;  Doric  hqpustyle,  with  thirteen 
columns  on  the  flank,  the  cella  divided  by  two 
rows  of  columns. 

TEMPLE,  RA7MOND  DU.  (See  Ray- 
mond du  Temple.) 

TEMPLET  (I.).  A  pattern  to  secure  accu- 
racy and  uniformity  in  shaping  parts,  and  in 
repeating  dimensions.  It  is  made  usually  of 
wood  or  of  sheet  metal.  In  stone- cutting  it 
gives  the  shape  of  the  end  or  joint  of  the  stone, 
showing  the  profile  of  such  mouldings  as  it  may 
have.  The  templet  may  be  used  on  plajstic  ma- 
terial as  a  tool  to  give  the  body  its  shape.  In 
boiler  work  and  other  riveted  work,  a  templet 
formed  of  a  strip  of  metal  with  holes  at  the 
proper  distances  is  used  to  mark  the  position 
of  the  rivet  holes,  and  thus  secure  accuracy. 

— W.  R  H. 

TEMPLET  (II.).  A  piece  of  stone,  metal, 
or  timber  placed  in  a  wall  to  receive  the  bear- 
ing of  a  girder,  beam  or  truss,  so  as  to  distrib- 
ute the  weight,  or  over  an  aperture,  to  sustain 
floor  joists  and  transfer  their  burden  to  the 
piers.     (Sometimes  written  Template.) 

—  H.  V.  B. 

TEMPLE  WIGWAM.  An  American  Ind- 
ian house  or  wigwam  devoted  to  religious  uses. 

— F.  S.  D. 
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TEMPLUM.  In  Roman  antiquity,  a  space 
reserved;  practically  the  same  as  temenos. 
The  idea  of  a  building  is  hardly  included  in 
the  term  in  Latin  until  the  later  times  of  the 
Republic.     (See  Mdes ;  Delubrum.) 

TEINACITY.  The  power  of  resisting  a  pull, 
that  is  to  say,  strength  against  breaking  by 
means  of  a  pull.  The  extraordinary  tenacity 
of  iron  wire  is  at  the  bottom  of  the  use  of  that 
material  for  suspension  bridges.  Tie  rods  and 
tie  beams  are  used  because  of  their  tenacity, 
and  the  strength  of  the  metal  in  tie  rods  deter- 
mines their  size ;  but  tie  beams  are  commonly 
made,  for  architectural  effect  or  for  conven- 
ience, very  much  thicker  than  is  required  for 
tenacity  alone. 

TENDBR.  The  offer  made  by  any  one  to 
do  certain  work  at  a  certain  price,  especially 
the  offer  of  a  builder  with  whom  it  is  proposed 
to  make  a  contract,  if  the  tender  is  considered 
favourable.  More  common  in  England ;  in  the 
United  States  offer  or  bid  is  more  frequently 
used. 

TENBMBNT.  A  piece  of  ground,  a  buUd- 
ing,  or  similar  piece  of  property  held  either  in 
fee  simple  or  by  the  payment  of  rent  by  any 
one -tenant;  especially  a  residence,  in  the  sense 
of  a  house,  or  room,  or  set  of  rooms,  or  even  a 
house  with  grounds  and  appurtenances.  The 
use  of  the  term  as  meaning  especially  a  hired 
place  of  residence  seems  to  have  come  from  the 
general  sense  of  holding  implied  by  the  word 
itself,  as  distinguished  from  ownership  in  fee 
simple.  In  some  American  cities  the  term  is 
extended  to  mean  a  Tenement  House  (which 
see).  In  New  York  City,  the  distinction  be- 
tween a  tenement,  as  part  of  a  Tenement  House, 
and  an  apartment  in  an  Apartment  House,  is 
very  difficult  to  establish.  The  New  York 
State  law  gives  no  help,  as  all  such  buildings 
are  classed  together.  The  most  usual  distinc- 
tion (apart  from  amount  of  rental,  for  which 
see  Apartment  House  and  Tenement  House)  is 
in  the  presence  of  a  private  hall  or  passage  from 
which  the  rooms  of  the  apartment  open.  The 
term  "  flat "  (which  see)  is  entirely  general,  and 
applies  to  any  domicile  in  one  story  of  a  larger 
building. 

TENEMENT  HOUSE.  A  building  occu- 
pied by  more  than  one  family  and  usually 
having  suites  of  rooms,  a  public  stairway,  dumb- 
waiter, and  toilet  room  common  to  two  or  more 
families  on  each  floor,  each  suite  consisting  of 
a  living  room,  with  one  or  more  bedrooms 
opening  therefrom,  and  furnished  with  cold 
water  supply  and  a  chimney  flue,  and  renting 
for  less  than  $300  a  year.  (See  Apartment 
House.) 

Historical.  With  the  growth  of  a  town,  the 
first  tenements  have  always  been  abandoned 
houses  of  the  wealthier  classes,  but  these  are 
ultimately  replaced  by  houses  divided  into  sep- 
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aiute  suites  and  occupied  by  many  tenants. 
The  tenement  house  was  undoubtedly  an  early 
result  of  ancient  city  life,  coming  as  an  inevi- 
table consequence  of  the  increase  of  population 
within  circumscribing  defensive  walls.  Rome 
is  known  to  have  had  tenements  many  stories 
in  height,  and  the  crowded  cities  of  mediaeval 
Europe  housed  their  poor  under  steep  gables 
and  in  high  buildings.  The  conditions  of  life 
under  these  circumstances  are  always  very  ob- 
jectionable, in  both  a  sanitary  and  moral  sense, 
and  the  menace  which  such  crowding  constitutes 
has  become  well  recognized  by 
legislators  and  philanthro- 
pists. 

The  Modem  Tenement 
House.  This  is  the  result  of 
conditions  which  are  different 
in  different  localities  and  times. 
These  are  briefly : 

(a)  The  size  of  the  lot  in 
Europe  is  large  and  approxi- 
mately square,  and  the  building 
is  erected  about  a  central  court 
with  an  open  passageway  to 
the  street  on  the  first  floor ;  in 
America  long  narrow  lots  are 
in  vogue,  resulting  in  buildings 
with  small  air  shafts. 

(b)  The  amount  of  capital 
employed  limits  the  building 
to  a  certain  size  and  character ; 
in  Europe  the  investors  repre- 
sent wealth,  in  America  they 
commonly  represent  small  capi- 
talists who  erect  buildings  on 
small  lots. 

(c)  Legal  restrictions  which 
have  generally  resulted  from  a 
struggle  between  forces  allied 
to  vested  interests  on  the  one 
side  and  those  associated  with 
sanitary  requirements  on  the 
other. 

The  New  York  Tenement  House,  This 
being  built  under  what  are  probably  the  most 
severe  conditions  in  the  world,  small  lot,  small 
capital,  and  stringent  laws,  is  commonly  erected 
on  a  unit  lot  of  25  feet  by  100  feet.  The  law 
limits  the  percentage  of  the  lot  that  can  be  oc- 
cupied, requires  an  open  rear  and  courts  of  a 
certain  size,  and  regulates  the  plumbing,  venti- 
lation, construction,  etc.  The  commonest  type 
produced  under  these  conditions  is  the  "dumb- 
bell" plan  (Fig.  1),  and  the  modified  form  of 
this  plan  which  provides  narrow  courts  along 
the  party  lines  and  open  at  the  rear.  Three  or 
four  families  are  accommodated  on  each  floor, 
each  family  having  a  living  room  looking  upon 
the  street  or  upon  the  open  yard,  and  bedrooms 
on  the  air  shafts.  Public  halls  are  long  and 
narrow,  lighted  only  at  the  middle  point,  if  at 

778 


Tbnbmbnt 
HousB,  Fio.  1. 
Plan  with 
Four     Temb- 

MSNTS      IN      ▲ 

Stoet.  Srr- 
TiNO  Rooms 
AT  Front  and 
Rear. 


TENEMENT  HOUSE 
&11.     The  chief  advantages  of  this    plan   are 
cbeapnesa  and  simplicity  of  constnictioD,  and 
email  running  expense ;  the  chief  disadvantages 
are  wasted  room  in  public  halls,   narrow  air 
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Outer  Rrsrrvationb  for  Lioht  and  Air,  ai  .   .    _ 
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shaits  giving  little  light  or  air  below  the  top 
story  and  rendering  privacy  in  summer  almost 
an  impossibility,  public  water  closets,  and  the 
like.  Other  types  of  plan  have  been  used  on 
wider  Iot«  which  have  a  much  better  disposition 
of  area  and  arrangement  of  courts.  An  absolute 
departure  ^m  old  lines  has  been  made  lately 
(Fig.  2)  by  building  companies  which  have 
erected  tenements  upon  large  plots  of  ground, 
generally  on  a  unit  lot  of  100  feet  square.  This 
type  of  building  has  a  large  square  court  in  the 
middle  with  broad  courts  open  at  the  street  or 
yard  along  the  party  lines.  The  advantages  of 
avoiding  the  long,  dark,  public  hall,  the  public 
toilet  room,  and  the  dark,  narrow  air  ehait  are 
evident.  The  chief  disadvantages  are  the  many 
living  rooms  which  have  no  outlook  upon  the 
street  or  yard,  the  amount  of  capital  required 
to  erect,  the  fewer  number  of  suites  on  a  given 
area  than  are  provided  by  the ' '  dumb-bell "  plan, 
and  the  smaller  income  irom  the  capital  invested. 
Requirement*.  The  living  room  is  the 
largest  room  and  must  accommodate  laundry 
tubs,  table,  range,  sink,  and  dresser,  the  mini- 
mum area  being  120  square  feet.  The  other 
rooms  should  have  a  capacity  of  at  least  600 
cubic  feet  with  direct  access  to  outer  air  by 
means  of  a  window  of  at  least  13  square  feet  of 
area.  The  living  room  must  be  accessible  from 
the  public  hall  either  directly  or  through  a  pri- 
vate entry.  The  bedrooms  must  be  entered 
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either  from  the  living  room  or  irom  a  hall.     It 
is  very  desirable  that  each  suite  should  have  a 
short  private  hall,  stand  for  refrigerators,  private 
toilet  opening  off  private  hall,  windows  on  narrow 

.     courts  not  opposite  each  other,  and  a 

closet  in  each  bedroom.  The  laundry 
tubs  frequently  have  a  removable  par- 
tition  so  that  they  can  be  used  for  bath- 
ing. It  is  desirable  to  have  the  cross 
partition  set  so  as  to  divide  them  UU' 
equally,  making  one  tub  larger  than 
the  other.  The  sink  and  the  back  of 
the  laundry  tubs  may  be  of  metal. 
Gas  should  be  provided  for  lighting 
with  rising  mains  for  the  supply  of 
each  row  of  apartments  and  branches 
taken  off  so  that  metres  can  be  placed 
in  each  suite,  using  either  the  old 
type  or  the  new  prepay  syst«m.  Each 
suite  of  rooms  should  have  a  second 
exit  by  means  of  a  fire  escape.  The 
drying  of  clothes  must  be  provided  for 
by  a  drying  frame  on  the  roof  or  by 
means  of  tall  poles  with  pulleys  thereon 
set  on  the  rear  lot  line,  and  each  suite 
must  have  a  locked  coal  box  or  room 
in  the  yard  or  cellar.  Halls  are 
light«d  and  cared  for  by  the  owner. 
If ABBOw  Lighting  of  halls  may  be  furthered-  by 
••in'^3*'^*"'  *^*''''8  ^"^  Sl**8  ii  tl"*  upper  half 
of  doors  opening  upon  them.  It  is 
very  desirable  to  provide  for  the  safe  use 
of  the  roof  by  the  tenants  in  hot  weather  by 


means  of  slat  platforms  and  proper  railings  and 
guards  at  front  and  rear  and  around  courts. 
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Shower  baths  are  sometimes  provided  in  the 
basement.  The  walls  and  ceiling  of  the  passage- 
way firom  the  entrance  doorway  to  the  public 
staircase  should  be  fireproofed  and  have  the  floor 
concreted  and  the  walls  tiled  or  cemented  to  a 
height  of  five  feet. 

Construction,  A  complete  fireproof  con- 
struction is  much  the  best  from  every  point  of 
view  except  that  of  expense.  It  is  feasible  only 
when  the  only  restriction  on  the  builder  is  safe 
construction.  In  any  case  the  stairways,  stair 
landings,  and  dumbwaiter  shafts  with  all  open- 
ings therein  must  be  fireproofed.  The  ceilings 
should  be  wire-lathed  and  plastered,  both  being 
carried  completely  across  all  floors  to  prevent 
the  communication  of  fire  between  stories.  The 
first  tier  of  beams  should  be  of  iron  with  fire- 
proof floor  construction.  All  toilet  rooms  should 
have  water  tight  floors  and  impervious  side  walls 
to  a  height  of  at  least  two  feet. 

—  George  Hill. 

TEN-FOOT  ROD.  A  device  commonly  used 
by  carpenters  in  setting  up  their  work.  (See 
Rod.) 

TENIA.     Same  as  Tsenia. 

TENNIS  COURT.  .  A  room  arranged  for 
the  ancient  game  of  tenis,  which  is  very  nearly 
the  French  Jeu  de  Paume;  one  third  as  wide 
as  long,  thirty  or  more  feet  high,  receiving  its 
light  from  windows  high  in  the  wall.  On  one 
of  the  long  sides  there  is  a  high  gallery  for 
spectators.  In  order  that  the  white  balls  may 
be  the  more  easily  seen,  the  walls  are  sometimes 
black ;  or,  if  the  walls  are  made  white  for  cool- 
ness, as  is  said  to  be  the  case  in  India,  the  balls 
are  black. 

TEINON.  The  cutting  of  the  end  of  a  rail, 
mullion,  sill,  or  beam  to  form  a  projection 
of  smaller  transverse  section  than  the  piece, 
with  a  shoulder,  so  that  it  may  be  fitted  into 
a  corresponding  hole  or  mortise  in  another 
piece.  (See  Mortice ;  Shoulder ;  Teaze  Tenon, 
below;  Tusk;  also  Framing,  Braced  Fram- 
ing.) 

Teaae  Tenon.  A  double  tenon,  one  tenon 
above  another,  with  a  double  shoulder,  wrought 
on  the  top  of  a  post,  to  receive  two  horizontal 
timbers  at  right  angles  to  each  other.  (Written 
also  Tease  Tenon.) 

TENPIN  ALLEY,     (See  Bowling  Alley.) 

TENSILE  STRENGTH.  The  strength  of 
a  member  or  material  to  resist  a  tensile  force, 
I.e.,  a  force  tending  to  separate  or  break  by 
stretching ;  an  abbreviated  and  erroneous  term. 
(See  Resistance ;  Strength  of  Materials.) 

TENSION.  The  opposite  of  compression; 
the  force  which  operates  by  stretching,  as  in  a 
tie  beam,  a  tie  rod,  a  suspension  piece  of  any 
sort. 

TENSION  BAR.  A  bar  or  rod  to  which  a 
strain  of  tension  is  applied,  or  by  which  it  is 
resisted. 
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TENSION    MEACBER  —  PIECE.       In    a 

framework,  truss,  or  the  like,  a  piece  calculated 
to  resist  strains  of  tension ;  as  a  tie. 

TEOCAUJ.  The  worship  mound  of  the 
Aztecs.     (See  Mound.)  —  F.  S.  D. 

TEOPAN.  An  Aztec  building  similar  to 
the  TeocalU,  and  like  that  devoted  to  the  ser- 
vice of  the  gods.  —  F.  S.  D. 

TEOSCOPOU.     (See  Theotocopuli.) 

TEPIDARIUM.  In  ancient  Roman  baths, 
a  room  of  intermediate  temperature  between  the 
Frigidarium  and  the  Calidarium  and  fitted  with 
baths  to  correspond. 

TERM.  A  terminal  figure,  especially  one  of 
the  sort  called  by  the  Greeks  Hermes  (which  see  ; 
see  also  Terminal ;  Terminus). 

TERMINAL  (n.).  The  ornamental  finish, 
or  termination,  of  an  object,  corresponding  some- 
times nearly  to  Finial  or  to  Acroterium,  but 
applied  to  minor  and  subordinate  uses.  Thus, 
the  carved  end  of  a  bench,  as  in  a  church,  is 
called  by  this  name.  (Compare  Knob;  Hip 
Knob.) 

TERMINAL  (aclj.).  In  Latin,  having  to  do 
with  the  Roman  god  Terminus. 

A  Terminal  Figure  is  a  decorative  figure  in 
which  a  head,  or  a  head  and  bust,  or  the  human 
figure  to  the  waist  and  including  the  arms,  is 
finished  by  a  block,  prism-like,  or  shaped  like  a 
reversed  truncated  cone,  and  either  plain  or 
decorated  severely  (See  Gaine;  Scabellum.) 
These  figures  are  thought  to  have  been  used 
originally  for  statues  of  Hermes  as  god  of  roads 
and  boundaries  corresponding  to  the  Roman 
Terminus.  Ancient  Greco-Roman  examples  are 
sometimes  arranged  for  two  heads  attached  at 
the  back  and  facing  in  opposite  directions. 

A  Terminal  Pedestal  is  a  pedestal  prepared 
for  a  bust,  so  that  the  two  together  would  be 
a  terminal  figure. 

It  is  to  be  noted,  with  regard  to  Terminal 
Bust  and  Terminal  Pedestal,  that  the  whole 
must  be  designed  together  as  if  one  statue,  and 
of  such  height  that,  when  the  bust  is  set  upon 
the  pedestal,  the  two  together  shall  have  a 
height  from  the  floor  proportional  to  the  size  of 
the  bust  itself. 

TERMINUS.  In  Latin,  the  ancient  Italian 
god  of  landmarks,  the  guardian  of  property  in 
land ;  hence  the  figure  of  that  god,  represented 
without  legs  and  feet  to  express  the  irremovable 
nature  of  the  landmarks,  the  lower  limbs  being 
replaced  by  a  solid  prism  or  inverted  truncated 
cone  (see  Terminal). 

TERN  PLATE ;  TERNE  PLATE.  A  kind 
of  roofing  plate  in  which  the  alloy  coating  the 
sheet  iron  is  composed  of  tin  and  lead. 

TERRACE.  An  embankment  or  prepared 
and  artificially  levelled  mass  of  earth,  as  where 
in  a  garden  the  natural  inequalities  of  the 
ground  have  been  regulated,  or  wholly  artificially 
raised  surfaces  have  been  prepared.     Formal 
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gardens  depend  very  largely  for  their  effect  upon 
the  proper  use  of  terraces,  perrons  being  used 
to  communicate  from  the  level  of  one  terrace 
to  that  of  another;  and,  especially  in  a  hilly 
country,  the  whole  design  may  be  based  upon 
the  succession  of  these  horizontal  levels  marked 
by  their  stone  parapets.  By  extension  (1)  the 
roof  of  a  house  when  fiat  and  very  solid,  inviting 
the  use  of  it  in  warm  climates  as  a  place  to  sit 
after  sundown ;  (2)  a  balcony,  but  this  use  of 
it  seems  to  have  been  abandoned ;  (3)  a  paved 
or  floored  out-of-door  platform,  as  if  the  floor 
of  a  veranda  without  its  roof  and  partial  en- 
closure ;  often  used  in  the  United  States  for  so 
much  of  the  veranda  as  extends  beyond  the 
roof.  — R.  S. 

TERRA  COTTA  Hard  baked  pottery, 
especially  that  which  is  used  in  architecture  or 
in  decorative  art  of  large  scale.  It  may  be  left 
with  its  natural  brown  surface  unglazed  and  un- 
coloured,  or  it  may  be  painted  as  was  customary 
among  the  Greeks  (see  Antefix;  Grecian  Ar- 
chitecture ;  Polychromy),  or  it  may  be  covered 
with  a  solid  enamel  of  grave  or  brilliant  colours. 

In  parts  of  Italy  the  architecture  of  the  later 
Gothic  style  and  of  the  early  Renaissance  is 
marked  by  the  free  use  of  terra  cotta  (see  Ke- 
ramics ;  Robbia  Work).  In  the  nineteenth  cen- 
tury its  use  was  largely  revived,  and  in  England 
from  1860,  and  in  the  United  States  from  about 
1880,  it  has  been  freely  employed  in  connection 
with  bricks  of  similar  or  agreeably  contrasting 
colour  for  the  exterior  of  buildings,  almost  to 
the  exclusion  of  cut  stone. 

Gruner,  Terra-cotta  Architecture  of  North  Italy, 
18th-l5th  Centuries;  Paravicini,  Die  Archi- 
tektur  der  Lombardei;  Strack,  Ziegelbauwerke 
des  Mittelaltera  und  der  Renaissance  in  Jtalien, 
(See  also  bibliography  for  Keramics.) 

TERRA-COTTA  LUMBER.  A  light  por- 
ous terra  cotta  which  can  be  readily  shaped 
with  rough  carpenter's  tools,  will  hold  nails 
well,  and  can  be  used  instead  of  boards  for  fire- 
proof sheathing,  and  the  like.  (See  Fireproofing, 
cols.  25,  36.) 

TERRA88.     Same  as  Trass. 

TERRAZZO  VENEZIANO.  An  inexpen- 
sive concrete  pavement  used  for  floors  in  the 
province  of  Venetia,  even  in  houses  of  some 
pretentions  to  elegance.  Lime-mortar  made 
unusually  dry  is  the  principal  material ;  in  this 
are  inlaid  small  pieces  of  marble,  usually  not 
too  large  to  pass  through  a  ring  an  inch  and  a 
half  in  diameter.  The  whole  is  beaten  hard, 
rubbed  down,  and  polished.  Fine  examples  are 
given,  full  size,  in  Gruner's  Specimens  of  Or- 
namental Art. 

TERRE  PLEINE.  In  French,  a  level  plat- 
form of  earth ;  used  in  English  in  fortification, 
rarely  elsewhere. 

TERRONE8  'WORK.  (From  Spanish, 
terron,  a  clod  of  earth.)     A  wall  or  building 
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constructed  of  earth,  mud,  adobe,  or  similar 
compact  and  uniform  material  which,  hardens  as 
it  dries.     (See  Adobe ;  Cajon ;  Pis^.)  —  F.  S.  D. 

TE88ELLAR.  Made  up  of  Tesserse ;  after 
the  fashion  of  mosaic  work. 

TESSELLATB  (v.).  To  make  an  inlay  or 
mosaic  of  tesserae.  Tessellated  work  is  an  inlay 
of  square  pieces,  generally  small. 

TESSERA  (plural  Tessene),  a  small,  ap- 
proximately cubical  piece  of  marble,  glass,  or 
other  hard  material,  used  in  mosaic. 

TESSIN,  NICODEMUS  (L) ;  architect. 

Little  is  known  of  his  life.  He  studied  in 
Italy  and  in  1645  succeeded  Simon  de  Lavall^ 
as  architect  of  the  Swedish  court.  Among  his 
principal  works  in  Sweden  are  the  palace  of 
Drottningsholm,  finished  by  his  son,  the  royal 
villa  of  Stroemsholm,  and  the  mausoleum  of 
Charles  Gustav. 

Larousse,  Dictionnaire ;  Seubert,  Ku^istler- 
Lexicon. 

TESSIN,  NICODEMUS  (n.);  court  archi- 
tect; b.  1654;  d.  1728. 

He  was  the  son  of  Nicodemus  Tessin  (I.)  and 
was  educated  at  the  universities  of  Stockholm 
and  Upsala,  Sweden,  and  learned  architecture 
from  his  father.  He  visited  Italy  and  worked 
four  years  under  Bernini  (see  Bernini)  and  Carlo 
Fontana  (see  Fontana).  In  1669  Tessin  was 
appointed  royal  architect  in  Sweden.  The  royal 
palace  in  Stockholm,  burned  in  1667,  was  re- 
built by  him.  He  finished  the  palace  of  Drott- 
ningsholm, b^gun  by  his  father,  designed  the 
parks  of  Drottningsholm  and  Ulriksdal,  and 
made  plans  for  the  reconstruction  of  the  palace 
in  Copenhagen,  Denmark.  He  took  an  im- 
portant part  in  public  and  political  affairs. 

Larousse,  Dictionnaire;  Seubert,  Kunstler- 
Lexicon. 


(v.).  To  ascertain  the  quality,  espe- 
cially the  strength,  of  material  by  trial.  For 
building  materials,  such  as  stone,  metal,  and 
timber  of  all  sorts,  powerful  testing  machines 
are  employed  to  ascertain  their  greatest  endur- 
ance under  specific  strains. 

TOSTER.  A  flat  canopy,  as  over  a  bed, 
throne,  pulpit,  or  tomb. 

TESTINO.     (See  Test  (v.).) 

TESTUDO.  In  Roman  architecture,  an 
arched  vault  or  ceiling,  especially  when  sur- 
based  or  flattened. 

TETRAPYLON.  Something  characterized 
by  having  four  gateways  as  a  building  with  a 
nearly  equal  gateway  in  each  of  four  sides. 
Such  a  building  is  the  well-known  arch  of  Janus 
near  the  church  of  S.  Giorgio  in  Velabro,  Rome, 
and  in  a  somewhat  similar  building  at  Constan- 
tine  in  Algeria.  (See  North  Africa,  Architecture 
of.) 

TETRASTOON.  A.  Having  a  porch  or 
portico  on  each  of  its  four  sides,  as  a  cloister. 
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B,   Having  four  porticoes ;  said  of  any  build- 
ing.    (Rare  in  either  sense.) 

(a4j.).     Having  four  col- 


umns in  the  front  or  end  row ;  consisting  of  a 
row  or  rows  of  four  columns.  (See  Columnar 
Architecture,  and  the  terms  given  there.) 

TRXTTIR,  CHARUSS  rtSUX,  MARIE; 
architect  and  archaeologist;  b.  Aug.  22,  1802; 
d.  1871. 

In  1823  he  entered  the  !^cole  des  Beaux 
Arts  and  was  appointed  inspector  of  the  public 
works  of  Paris  in  1827.  In  1833  he  went  to 
Asia  Minor  and  made  extensive  explorations  of 
antique  monuments.  Returning  to  France  in 
1837  he  presented  the  results  of  his  investiga- 
tions to  the  Academic  and  published  Description 
de  VAaie  Mineure  faite  par  ordre  du  Oou- 
vernement  franqais  (Paris,  2  vols,  folio,  1839- 
1849).  In  1839  he  visited  Persia,  Armenia, 
and  Mesopotamia,  and  published  the  results  of 
his  explorations  in  Description  de  VAi^n^nie, 
la  Perse  et  la  Mesopotamie^  (Paris,  1842-1849, 
3  vols,  folio).  In  1840  Texier  was  appointed 
professor  suppUaiU  in  Archaeology  at  the  College 
de  France,  Paris.  July  8,  1845,  he  was  sent 
to  Algeria  as  inspecteur  g4n4ral  des  bdtiments 
civils.  He  publishe<l  also  Mhnoires  stir  les 
ports  antiques  situ4s  A  V embouchure  du 
Tibre,  1858,  8  vo,  L^ Architecture  Byzantine y 
London,  1865,  folio,  translated  by  R.  P.  Pullan, 
and  in  collaboration  with  Pullan,  The  Principal 
Ruins  of  Asia  MinoTy  London,  1865,  1  vol. 
folio. 

Bevue  Generalt^  Vol.  28 ;  Nouvelle  Biographie 
ginSrale. 

TEXHSR,  JEAN  LE  (JEAN  DE  BEAUGE) ; 

architect  and  sculptor. 

Le  Texier  was  employed  in  the  construction 
of  the  church  of  La  Trinity  at  Venddme  (Loir  et 
Cher).  Nov.  11,  1506,  he  contracted  with 
the  chapter  of  the  cathedral  of  Chartres  to 
rebuild  the  northern  spire  of  that  edifice,  ac- 
cording to  a  design  on  parchment  which  he  that 
day  exhibited.  This  new  spire  {clocher  neuf), 
entirely  of  stone  and  one  of  the  most  splendid 
examples  of  the  Flamboyant  Gothic  style  in 
France,  was  completed  in  1513.  In  1514  Le 
Texier  commenced  the  beautiful  sculptured 
screen  which  surrounds  the  choir  of  the  cathe- 
dral. This  work,  on  which  many  sculptors 
were  employed,  was  not  finished  at  his  death. 
Before  1510  he  enlarged  the  church  of  S.  Aignan 
at  Chartres,  by  means  of  an  arch  with  a  span 
of  fourteen  metres  thrown  across  the  river  Eure, 
on  which  he  built  the  new  choir  of  the  church. 
Le  Texier  and  Martin  Chambiges  (see  Chambiges, 
M.)  were  the  last  great  champions  of  the  Gothic 
style  in  France. 

Gonse,  VArt  Gothiqve;  Gilbert,  ^glise  catke- 
drale  de  Notre  Dame  de  Chartres ;  L' Abb6  Bulteau, 
Description  de  la  Cathklrnle  de  Chartres;  Mono- 
graphie  de  la  Cathedrale  de  Chartres. 
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mzCACOAC.     An  Aztec  arsenal. 

(See  Calli.) 

In  Greek  architecture,  an 
inner  room  or  chamber ;  especially,  the  women's 
apartment. 

THALAMUS.     Same  as  Thalamium. 

THATCH.  Roof  covering  of  straw  or  reeds. 
Such  a  covering  was  generally  12  inches  thick 
in  England,  and  is  said  to  have  been  better 
when  several  inches  thicker.  Wheat  straw  care- 
flilly  combed  and  cleared  of  short  pieces  was 
considered  the  best  material,  except  where  good 
rushes  were  available.  Thatch  was  often  white- 
washed as  a  partial  preventive  against  fire,  and 
even  plastering  or  clay  applied  in  a  thick  coat 
was  used  for  the  same  purpose. 

THEATRE.  A  building  prepared  for  per- 
formances on  the  stage  with  some  attempt  by 
means  of  scenery  and  costume  to  represent  spe- 
cial epochs  and  places  as  well  as  the  special 
personages  of  the  drama.  It  is,  however,  sup- 
posed by  many  archseologists  following  Dr. 
Dbrpfeld,  that  the  Greek  theatre  of  the  pre- 
Roman  time  had  no  raised  stage  —  that  the 
performers  occupied  a  part  of  the  pavement  not 
raised  above  that  of  the  orchestra.  Where  the 
ruins  of  Greek  theatres  are  known  to  contain 
raised  stages  these  are  thought  additions  of 
Roman  Imperial  times.  The  Greek  theatres, 
moreover,  were  rarely  elaborate  in  their  archi- 
tectural arrangement ;  it  was  usual  to  take  ad- 
vantage of  the  slope  of  a  hill  and  to  conform  the 
arrangement  of  the  seats  to  that  natural  slope 
with  but  little  alteration,  while  the  skene,  or 
stage,  with  its  surroundings  and  architectural 
background,  was  rarely  of  much  pretension. 
The  theatre  at  Epidauros  is  perhaps  the  easiest 
to  trace  in  all  its  paits  of  all  the  theatres  of 
purely  Greek  design,  as  the  stone  steps  forming 
the  seats  are  generally  in  place,  and  large  frag- 
ments of  the  proscenium  remain  within  reach. 
This  also  is  known  to  history  as  the  most  im- 
portant and  splendid  of  the  theatres  of  Greece, 
the  circular  space  occupied  by  the  orchestra  was 
forty  feet  in  diameter,  with  a  fountain  in  the 
middle  evidently  for  the  altar  of  Dionysos.  The 
low  building  back  of  the  stage  is  probably  of 
Roman  time,  but  its  design  is  as  severe  and  al- 
most as  pure  in  detail  as  if  it  had  been  Greek 
of  the  great  period,  so  that  we  may  infer  that 
the  fame  of  the  original  theatre  ascribed  to 
Polyclitos  (see  Polyclitos)  still  controlled  the 
Roman  architects. 

The  Roman  theatre,  modelled  upon  that  of 
the  Greeks  and  consisting  like  it  of  a  nearly 
semicircular  funnel-shaped  auditorium  with  seats 
either  of  wood  or  stone,  differed  from  its  proto- 
type in  having  a  semicircular  space  reserved  for 
the  chorus,  and  a  stage  much  enlarged,  raised 
high  above  the  floor  of  the  orchestra,  and  backed 
by  somewhat  elaborate  architectural  structures, 
often   a   two-stoiy  or   three-stoiy   colonnaded 
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building.  The  lavish  way  in  which  the  Roman 
pro-consuls  and  prsetors  built  is  exemplified  by 
the  comparative  indifference  shown  to  taking 
advantage  of  the  ground,  as  well  as  by  the 
costly  architectural  work  of  the  stage  and  pros- 
cenium. Where  there  was  no  convenient  hill- 
aide  the  relief  necessary  was  got  by  structures 
of  wood,  under  the  Republic,  and  by  structures 
of  stone  toward  the  close  of  the  Republic  and 
under  the  Empire ;  the  system  often  involving 
very  elaborate  series  of  vaults,  sometimes  cylin- 
drical, sometimes  conical  in  shape,  and  support- 
ing the  cuneus  or  half  cone  of  seats.  The  theatre 
of  Marcellus,  at  Rome,  .has  preserved  for  us 
more  of  the  exterior  of  the  auditorium  than  any 
other  (see  the  cut  under  Alette),  but  the  wall 
behind  the  stage  and  the  other  structures  there 
can  best  be  judged  from  the  theatre  at  Orange 
(Vaucluse)  in  the  south  of 
France,  where  the  great  wall 
forming  the  back  or  outside  of 
the  proscenium  stands  almost 
intact,  140  feet  high.  The  col- 
onnades of  the  stage,  which  in 
this  case  was  roofed  and  open 
on  one  side  only,  can  be  partly 
understood. 

The   modem    theatre    differs 
from  the  ancient  in  being  always 
an  enclosed  building,  one  which 
ao    far    from    being    a   public 
monument  with  a  semi-religious 
purpose,    is    devoted    to    pure 
amusement  or  to  the  dramatic 
art  in  its  higher  sense  combined 
with    amusement,    and    main- 
tained by  private  persons  for 
gain.  The  only  exceptions  to  this 
rule  are  the  subventions  to  the- 
atres which  are  paid  by  certain  European  states ; 
thus  in  Paris,  four  theatres  are  separately  aided 
by  the  state,  the  Tiddtre  Fram^ais  being  one. 
A  modem  theatre,  then,  consists  properly  of 
two  buildings  closely  attached  each  to  the  other. 
The  one  of  these  contains  the  scenery  and  the 
galleries  and  passages  for  its  arrangement  and 
its  easy  management,  together  with  the  Dressing 
Rooms  for  actors,  a  Foyer  or  more  foyers  than 
one,  and  some  few  private  rooms  and  offices. 
This  building  may  be  extremely  simple,  four- 
square, and  roofed  with  an  ordinary  low-pitch 
roof,  as  nothing  is  needed  but  a  large,  safe,  un- 
obstmcted  interior  in  which  the  theatrical  engi- 
neer and  machinists  can  do  their  work.     The 
architect  cannot  be  said  to  have  anything  to  do 
with  the  interior  of  such  a  building  as  we  are 
describing,  except  on  the  side  toward  the  audi- 
torium, where  the  great  arch  of  the  proscenium 
must  be  built  into  the  wall,  and  must  be  so  ar- 
ranged Bfl  to  show  with  a  decorative  effect  or  to 
be  compatible  with  other  decorative  arrange- 
ments on  the  side  turned  toward  the  public. 
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The  stage  projects  at  this  point  some  distance 
beyond  the  proscenium  arch  except  in  some  few 
instances,  as  where,  in  the  great  theatre  of  Bor- 
deaux, the  whole  arrangement  of  the  proscenium 
wall  is  unusual  and  includes  towers  of  masonry 
which  are  utilized  for  boxes. 

In  the  design  of  the  opera  house  at  Paris, 
Th^tre  de  VOp^ra,  the  building  of  the  stage 
as  described  above  rises  high  above  the  audi- 
torium, the  general  lines  of  the  design  being 
extremely  realistic  and  logical. 

The  other  building,  that  which  contains  the 
auditorium,  contains  so  much  else  in  addition 
to  this  that  frequently  the  auditorium  seems  in 
plan  to  be  but  a  minor  consideration.  In  any 
large  modem  theatre,  vastly  more  superficial 
space  on  any  one  horizontal  plane  is  occupied 
by  lobbies,  staircases,  the  foyer  for  the  publici 


Thbatrb  of  Roman  Sttlb  at  Iassus,  Asia  Minob. 

ticket  offices,  corridors,  and  the  like,  than  for 
the  mere  seating  of  the  spectators.  AH  this 
has  resulted  from  a  natural  evolution  of  the 
central  idea,  which  is  to  make  a  certain  limited 
number  of  people  very  comfortable  during  cer- 
tain hours  of  the  evening;  and  to  provide  for 
their  exit  from  the  building  in  a  very  short  space 
of  time,  either  in  case  of  necessity,  as  of  an 
alarm  of  fire,  or  for  more  convenience  both  to 
visitors  and  attendants.  This  matter  of  exit  is 
especially  important  and  is  not  adequately  met 
by  the  providing  of  certain  doorways  which  can 
be  thrown  open  in  case  of  need.  The  requisite 
is  that  the  doorways  known  to  the  public  and 
in  daily  use  shaU  themselves  be  sufficient, 
allowing  of  unencumbered  exit  by  the  mere 
withdrawing  or  throwing  down  of  slight  tem- 
porary barriers.  The  number  of  seatings  is 
generally  kept '  down  from  considerations  of 
acoustics,  of  easy  view  of  the  stage  from  all 
parts  of  the  house,  and  of  reluctance  to  have  an 
auditorium  so  large  that  it  will  be  but  rarely 
filled.     Thus,  the  opera  house  at  Paris  above 
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THBODOBUS  OF  SAMOS 

alluded  to,  though  built  at  lavish  cost  between 
1865  anil  lH75,  pravides  for  only  :J156  spec- 
tators ;  and  the  famous  TMStre  Frain;ai3, 
largely  supported  by  the  state,  wliich  supplies 
the  bouse  ait  well  as  an  annual  income,  seats 
but  1520  purMius.  The  famous  OiUon,  stand- 
ing free  on  all  sides  and  formiDg  an  architectural 
monument  of  some  importance,  has  1C50  seat- 
ings.  If  this  is  expedient  in  the  case  of  theatres 
for  onliiiary  dramatic  performances,  it  is  still 
more  desirable  in  tlie  case  of  buildings  for  espe- 
cially careful  and  serious  musical  entertainments 
(see  Music  HaU).  —  R.S. 


THEOPHILU8 

Defrasse  et  Lecliat,  Epidaure. 

THEOIiOamON.  In  the  Greek  theatre, 
the  place  where  persons  representing  the  deities 
of  Olympos  stood  and  spoke. 

THEOPHHiUS  (Rugerus) ;  monk  and  writer 
ou  art. 

Theophilus,  supposed  to  have  been  a  German 
or  Italian  "  priest  and  monk,"  wrote  the  medi- 
aeval technical  manual  of  the  arts  entitled 
Diversum  mtium  schedula.  It  was  probably 
written  late  in  the  twelfth  century,  although 
the  date  is  conjectured  variously  from  the  tenth 
to  the  thirteenth.     The  work  is  divided  into 


THEODORUS  OF  SAMOS ;  architect  and 
artisan. 

Flourished  during  the  early  part  of  the  sisth 
century  B.C.,  and  was  one  of  the  principal  artists 
of  the  earliest  Greek  school.  In  much  of  his 
work  he  was  associated  with  RIheIjob  and 
Smilis.  Theodonis,  Rh<ckos,  and  Smilis  built 
the  labyrinth  at  Lemnos.  According  to  Herod- 
otus, Kh<£koB  built  the  Temple  of  Hera  at 
Samos,  a  description  of  which  was  written  by 
Theodonis.  Theodorus  was  consulted  about  the 
construction  of  the  temple  of  Artemis  at  Ephesos, 
begun  about  576  b,c.,  and  ailvised  laying  the 
foundations  in  charcoal,  Theodorus  designed 
the  building  called  the  Skias,  at  Sparta.  Numer- 
ous temple  statues  and  works  in  the  precious 
metals  were  attributed  to  him,  among  others  the 
famous  ring  of  the  tyrant  Polykrates  of  Samos, 
and  the  silver  wine  cooler  which  was  sent  by 
Crcesus  to  Delphi. 

Bmnn,  Qeecktehtf  der  grierhitchen  KSnsller. 

TBBOI>0T08;  architect. 

According  to  an  inscription,  TheodotJjs  was 
architect  of  the  temple  of  .^Isculapius  at  Gpidau- 
ros,  Greece,  built  between  380  and  375  B.C. 
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E    LaBQER    OnK  at    POUPKII. 

:  parts.  The  first  part  is  on  painting,  the 
second  on  the  manufacture  and  painting  of  glass, 
and  the  third  on  metal  work.  It  was  first 
noticed  in  the  last  century  by  Lessing,  who  dis- 
covered the  manuscript  in  the  library  at  Wolfen- 
biittel,  Germany,  of  which  he  was  librarian. 
There  are  manuscripts  also  in  the  libraries  of 
Leipzig,  Paris,  Cambridge  (Trinity  College),  and 
Venice.  The  first  part  was  published  by  Raspe 
in  his  Critical  Enmifoii  Oil  Painting  in  1781, 
and  the  entire  treatise  by  Leiste  and  Lessing  in 

same  year.  A  Latin  and  French  edition 
was  published  by  Count  de  I'Escalopier  in  1643. 
Another  French  eilition  with  notes  by  Bourassi 
was  published  by  J.  P.  Migne  in  2fouveUe  en- 
eydopidie  thMogiqve,  Yol.  \'2,  1851,  An 
English  translation  by  Robert  Hendrie  was  pub- 
lished in  1847  (see  bibliography).  A  transla- 
tion of  the  second  book  (on  glass),  from  the 
French  of  de  I'Escalopier,  was  published  by 
Winston  in  his  Hinla  (see  bibliography).  The 
manuscripts  have  been  collated  and  the  Latin 
text  published  with  a  German  translation  and 
appendix  by  A.  Ilg  (see  bibliography). 

Theophilus,  ed.  Ilg ;  Theophilus,  ed.  Hendrie ; 
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THEATRE:  PLAN  OF  THE  THfiATRE  DU  VAUDEVILLE,  PARIS. 


THEOTOCOPULI 

Winston,  HinU  on  Gla»  Painting;  Weatlake, 
History  of  Design  in  Faintttl  Glass. 

THEOTOCOPULI,     JORGE     BCAITUEL  ; 

aculjitor  and  arcliitect;  d.  Msrch  29,  1631. 

A  HOD  anil  pupil  of  DomeDico  Theotocopuli 
(£1  Greco).  March  10,  16^5,  he  was  made 
architect  and  sculptor  of  the  cathedral  of  Toledo 
in  Spain.  Id  1626  he  began  the  cupola  of  the 
Oapilla  Muzarafe  in  this  cathedral,  and  finished 
it  in  1631. 

THBOTOCOPUU  (TBOBCOPOLI)  DO- 
MENICO  (EL  GRECO} ;  painter,  sculptor, 
and  architect;  b.  1548  (in  Greece,  or  perhaps 
in  Venice);  d.  1625. 


THEBAIC 
thermie  in  Rome  in  the  reign  of  Diocletian,  after 
the  completion  of  the  establishment  bearing  the 
name  of  that  emperor,  which  was  by  fer  the 
largest ;  and  over  nine  hundred  smaller  ones 
under  the  control  of  private  citizens. 

The  peculiarity  of  the  architectural  plan  b 
80  great  that  it  can  be  conipare<l  to  that  of  no 
other  class  of  buildings.  The  outer  enclosure 
of  the  thermte  of  Diocletian  measured  1100  feet 
northeast  and  southwest,  and  nearly  1200  feet 
in  the  opposite  direction,  without  including  cer- 
tain projections,  as  of  exedne  and  decorative 
alcoves  and  the  like,  of  unknown  use,  one  of 
which,  a  rotunda,  retaining  its  ancient  cupola. 


AT  Hbbalofolis  ;  wrrH  UMonONa  Tkbatrb. 


A  pupil  of  Titian  in  Venice,  and  in  1 577  was 
in  Spain  painting  altar  pieces  in  the  style  of 
Titian.  He  designed  the  chvirch  of  the  Caridad 
and  the  city  hall  at  Toledo,  Spain,  the  church 
of  the  college  of  Dona  Maria  de  Arragon  at 
Madrid,  the  church  of  the  Franciscan  Monastery 
at  IllesCBS,  with  the  marble  tombs  of  its  founders 
■which  have  been  destroyed. 

Stlrllng-Mazwell,    Aanali    of   the    ArtiaU    of 


Bermndez,  Diccionario. 

(Latin,  hot  baths ; 


plural 


Doun.)  An  establishment  for  bathing,  of  which 
there  are  many  in  the  different  cities  of  the 
Roman  Empire,  some  of  extraordinary  size  and 
importance  as  works  of  elaborate  architecture. 
According  to  Lanciani  there  were  elevcD  large 


is  now  the  church  of  S.  Bernardo.  Within  this 
and  surrounded  by  open  spaces  the  greot  block 
of  the  thermffi  proper  was  about  480  by  750 
feet,  and  included  a  vaulted  hall  (the  Tepiduium) 
80  feet  wide,  a  part  of  which  is  now  the  nave 
of  the  church  of  S.  Maria  degli  Angeli. 

Here,  as  in  the  other  thermic,  the  tepid  baths 
were  small  basins  arranged  around  the  edge  of 
the  great  hall  of  the  tepidarium.  The  caldarium 
or  warm  bath  gave  its  name  in  like  manner  to 
the  halls  in  which  such  baths  were  contained, 
which  were  in  the  large  thennse  circular  and 
crowned  with  a  cupola ;  but  this  form  is  not  to 
be  supposed  especially  fitted  for  that  purpose, 
for  in  the  Stabian  baths  at  Pompeii  the  frigi- 
darium  is  circular,  the  caldarium  a  rectangle 
with  an  apse,  and  the  tepidarium^a  simple  refr;- 


THERMOSTAT 

tangle,  while  another  cold  bath,  the  swimming 
basin,  is  entirely  out  of  doors  in  this  and  in  the 
other  public  thermae  of  Pompeii,  an  arrangement 
which  suits  the  much  warmer  climate  of  that 
city.  The  laconicum  or  sweat  bath  diflfers 
greatly  in  different  establishments,  as  to  size, 
form,  and  connection  with  the  other  rooms,  in- 
dicating %  natural  difference  in  the  habits  of  the 
people.  The  vast  extent  of  the  thermae  is  to 
be  accounted  for  only  by  noting  the  palestrae  or 
grounds  for  running  and  for  exercise,  lecture 
rooms,  libraries,  rooms,  and  porticoes,  for  con- 
versatfon,  all  of  which  were  provided  within  the 
walls,  and  were  elaborately  built  and  richly 
adorned.  (For  a  description  of  the  Thermae  of 
Caracalla  see  Roman  Imperial  architecture ;  see 
also  Italy,  part  IX.)  — R  S. 

Geymuller,  Documents  Inedits  sur  les  Thermes 
d^Agrippa,  le  Pantheon  et  lea  Thermes  de  Diocletien  ; 
Nispi-Landi,  3/.  A.  e  i  suoi  tempi ;  le  terme  ed  it 
Pantheon;  Mau,  PompeiU  Its  Life  and  Art;  also 
Restaurations  des  Monuments  Antiques  (Firmin- 
Didot),  Vol.  for  1825,  Thermes  de  Caracalla  ;  for 
1841,  Thermes  de  DiocUtien;  for  1871-1872, 
Thermes  de  Titus, 

THERMOSTAT.  (See  Electric^  Appli- 
ances.) 

THERSILIUM.  A  building  at  Megalopolis 
in  Greece,  described  by  Pausanias  (VIII., 
XXXII.)  as  already  in  ruins,  and  as  a  council 
house  for  the  Arcadian  Ten  Thousand.  Recent 
excavations  show  that  it  was  a  hypostyle  hall, 
3500  square  feet  in  area.  It  is  AiUy  discussed 
by  Fraser,  op.  cit. 

J.  G.  Fraser,  Pausanias's  Description  of  Greece. 

THE8EION.  A  temple  or  sanctuary  dedi- 
cated to  Theseus  ;  especially  a  hexastyle  peripte- 
ral Doric  temple  remaining  at  Athens,  and  long 
known  by  that  name ;  but  now  ascertained  to 
be  a  temple  of  Hephaestus  (Vulcan). 

THESILinM.  Same  as  Therailium,  prob- 
ably a  mistaken  reading. 

THICKNESS  (v.).  To  bring  to  a  uniform 
thickness ;  thus,  it  is  common  in  specifications 
to  state  that  the  planks,  as  of  a  floor,  must  be 
accurately  thicknessed.     (See  Match,  v.) 

THOLOBATE.  The  circular  substructure 
of  a  dome. 

THOLOS.  In  Greek  and  Greco-Roman 
architecture,  .a  round  building.  The  Tholos 
of  Epidauros  in  the  Morea^  near  the  eastern 
coast,  is  the  most  celebrated;  for,  although  en- 
tirely in  ruins,  it  has  been  theoretically  restored 
with  great  appearance  of  authenticity,  and  was 
evidently  a  building  of  extraordinary  beauty. 
The  interior  order  was  Corinthian,  and  this 
aifonls,  probably,  the  earliest  instance  which 
we  have  of  fine  Corinthian  capitals  in  a  build- 
ing of  pure  Greek  style.  One  capital  was 
found  in  a  kind  of  crypt  or  cell,  underground, 
and  was  worked  with  the  leafage  differently 
subdivided  in"  different  parts,  as  if  experimen- 
tally, the  capital  having  served  to  all  appearance 
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as  a  guide  to  the  workmen  who  carved  the 
others.  (See  cut.  Vol.  I.,  cols.  679,  680.) 
Besides  the  articles  in  archaeological  periodicals, 
the  student  should  consult  the  work  by  De- 
frasse  and  Lechat,  Epidaurey  Mestauration 
et  Description,  Paris,  1895.  These  writers 
think  that 'the  tholos  was  a  spring  house  built 
over  a  sacred  well  which  is  known  to  have 
existed  at  Epidauros  and  to  have  been  dedi- 
cated to  the  tutelary  deity  Asklepios.  —  R.  S. 

THOLOS  OF  ATREUS.  (See  Treasury  of 
Atreus.) 

THOMAS  DE  CORMONT.  (See  Cormont, 
Thomas  de.) 

THOMPSON,  SIR  BENJAMIN;  Count 
Rumfordj  b.  March  26,  1753  (at  Wobum, 
Massachusetts) ;  d.  1802  (at  Paris) ;  soldier 
and  scientist. 

The  famous  Beivjamin  Thompson  who  re- 
ceived from  Charles  Theodore,  Elector  of  Bava- 
ria, the  title  of  Count  Rumford,  laid  out  the 
Englischer  Garten,  in  Munich,  Bavaria.  (See 
Sckell,  F.  L.) 

Renwick,  Life  of  Count  Bumford;  American 
Architect,  Vol.  XXII. ,  303. 

THOMSON,  ALEXANDER  ("  Greek 
Thomson");  architect;  b.  1817  (at  Balfron, 
Scotland) ;  d.  1875. 

He  began  life  in  a  lawyer's  office,  where  he 
was  discovered  by  the  architect,  Robert  Foote. 
About  1834  he  entered  the  office  of  John  Baird 
in  Glasgow.  Thomson  made  a  special  study 
of  Greek  architecture,  and  was  famous  for  his 
successful  adaptation  of  Greek  motives.  Among 
his  many  works  in  Glasgow  are  the  churches  in 
Caledonia  Road,  Vincent  Street,  and  Queen's 
Park,  the  Egyptian  Hall  in  Union  Street,  and 
many  buildings  in  Gordon  Street. 

Obituary  in  Bntish  Architect,  Vol.  HI.,  1876 ; 
Stephen-Lee,  Dictionary  of  National  Biography. 

THORNTON,  DR.  ^V7ILLIAM  ;  architect. 

The  first  advertisements  in  the  competition 
for  the  Capitol  at  Washington  were  published 
in  March,  1792.  In  October  of  that  year  Dr. 
William  Thornton  of  the  island  of  Tortola  in 
the  West  Indies  wrote  to  the  commissioners 
asking  permission  to  compete.  His  plans  were 
submitted  early  in  1793,  were  much  admired 
by  the  commissioners,  and  April  5th  were 
approved  by  President  Washington.  The  de- 
signs which  were  considered  second  in  point  of 
merit  were  those  of  Stephen  Hallet,  who  was 
placed  in  charge  of  the  construction  of  Thorn- 
ton's design  under  the  general  direction  of 
James  Hoban  (see  Hoban),  architect  of  the 
White  House.  Hallet  was  discharged  Nov. 
15,  1794.  Sept.  12,  179*4,  the  President 
appointed  Thornton  to  be  one  of  the  commis- 
sioners in  charge  of  the  District  of  Columbia, 
and  he  had  general  supervision  of  the  Capitol 
until  his  office  was  abolished  in  1802.  At  this 
time  the  north  wing  of  the  older  part  of  the 
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THORNTON 
Capitol,  now  occupied  by  the  Supreme  Court, 
was  complete,  and  tlie  foundations  and  base- 
ment story  of  the  south    wing  were  partially 
laid.    The  exterior  of  this  part  of  the  building 


THORPE 
THOROUGH  BTONB.     Same  as  Through 
Stone. 

THORPE,  JOHN ;  architect. 

The  author  of  an  architectural  sketch  book 


i 


Tholob  at  EtiDAnRas  a 


THB  OtfTBK  ORDBB 


is  still  much  as  Thoniton  left  it.  After  retir- 
ing Thornton  was  placed  in  charge  of  the  Pen- 
flion  office  and  remained  there  until  his  death. 

Glenn  Brown,  Hiatorv  of  the  United  Statu 
Capitol;  Glenn  Brown,  Dr.  William  Thornton  in 
Architectural  Record. 


preserred  in  the  museum  founded  by  Sir  John 
Soane  (see  Soane,  Sir  J.).  It  is  a  folio  volume 
of  282  pages,  containing  drawings  of  about  140 
different  buildings  of  the  early  sixteenth  cen- 
tury in  England.  Many  of  these  represent 
buildings  in  course  of  construction,  others  are 


THKEE-CENTRED 

sketches  of  existing  buildings,  others  are  copied 
from  French  works  on  architecture,  especially 
those  of  Jacques  Androuet  Du  Cerceau  (see 
Androuet  Du  Cerceau,  J.  (I.)).  There  is  also  a 
record  of  a  payment  made  to  him  in  the  issues 
of  the  Exchequer. 

Gotch,  John  Thorpe  in  Building  KewSy  1884, 
Vol.  XL VI. ;  Gotch  and  Brown,  Benaissance  in 
England. 


Drawn  from  three 
centres;  constructed  on  three  centres.  (See 
Basket-handle  Arch  under  Arch.) 

THREE-COAT  'WORK.  Plastering  put 
on  in  three  coats;  superior  to  two-coat  work. 
Ordinarily,  in  three-coat  work  the  first  coat  is 
rough  mortar,  the  second  is  scratched,  that  is 
to  say,  scored  with  the  trowel  so  as  to  enable  the 
finishing  coat  to  hold  to  it  more  firmly,  and  the 
third  is  the  finishing  coat,  which  may  be  of 
sand  finish  or  white  finish. 

THREE  PAIR.     (See  Two  Pair.) 

THRESHOLD.  The  sill  of  a  door.  The 
word  is  hardly  used  in  connection  with  modern 
buildings,  and  has  gained  a  rather  poetical  sig- 
nification, being  used  in  a  general  rather  than 
in  a  particular  sense.     (See  Saddle,  A. ;  Sill.) 

THROAT.  In  a  chimney,  the  passage  from 
the  fireplace  to  the  flue.     (See  Chimney.) 

THRONE.  A  chair  of  state,  especially  one 
appropriated  to  a  monarch,  or  in  ecclesiology, 
to  a  bishop  (see  Bishop's  Throne).  The  throne 
of  modem  European  sovereigns  is  merely  an 
elaborately  decorated  armchair  distinguished  by 
its  position  on  a  raised  platform  and  beneath  a 
canopy  with  hangings,  upon  which  emblems, 
heraldic  devices,  and  the  like  may  be  em- 
broidered. Eastern  princes,  whose  position 
when  seated  is  usually  cross-legged  or  sitting 
upon  the  heels,  have  thrones  which  allow  of  a 
difierent  treatment,  and  the  throne  in  Persia, 
and  anciently  in  other  lands  east  of  the  Medi- 
terranean, is  a  very  splendid  structure  four  or 
five  feet  wide  and  of  twice  the  depth,  supported 
by  a  number  of  columns,  and  covered  with  rich 
decoration  and  often  with  applications  of  costly 
materials.  On  the  other  hand,  the  Mikado  of 
Japan  seems  not  to  have  occupied  a  throne  of 
any  sort  before  the  change  in  the  government, 
but  a  raised  platform  only  ;  and  the  Shogun  in 
ancient  times,  and  the  Tenno  to-day,  like  the 
princes  of  China,  seem  to  have  used  a  highly 
decorated  armchair,  or  in  some  cases  a  camp- 
stool  curiously  recalling  the  use  of  the  curule 
chair  by  ancient  Roman  magistrates. 

THRONE  ROOM.  A  chief  room  of  state 
containing  the  throne  upon  a  dais  and  under  a 
canopy. 

THROUOH.  In  masonry,  same  as  Per- 
pend.    (Compare  Bond.) 

THROUGH  STONE.  A  bond  stone  pass- 
ing through  the  wall  and  showing  on  both 
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faces,  as  distinguished  from  a  Stretcher.     (Also 
Thorough  Stone.) 

THRUST.  A  force  which  pushes  and  tends 
to  compress,  cnish,  displace,  or  overturn  a  body ; 
as  the  thrust  of  an  arch  is  the  force  tending  to 
push  back  or  overturn  the  pier  or  abutment. 
In  an  arch  it  may  also  be  defined  as  the  hori- 
zontal component  of  the  reaction  of  the  abut- 
ment, and,  therefore,  uniform  throughout  the 
arch.  —  W.  R.  H. 

THULITE  STONE.  A  red  or  pink  man- 
ganese epidote  of  a  fine  granular  texture  and 
pleasing  colour.  As  yet  but  little  used.  Found 
at  Hinderheim,  Norway.  —  G.  P.  M. 

THUMB  PIN ;  THUMB  TACK.  A  short, 
sharp  pin  with  a  large,  flat  head^  designed  to  be 
thrust  in  by  the  pressure  of  the  thumb ;  used 
by  draughtsmen. 

TH7MELE.  In  Greek  architecture,  an 
altar ;  specifically,  the  altar  of  Dionysus,  stand- 
ing in  the  centre  of  the  orchestra  of  a  Greek 
theatre,  and  around  which  the  chorus  per- 
formed their  evolutions. 

TIBALDI,  DOMENICO;  architect;  b. 
1541 ;  d.  1583. 

A  younger  brother  of  Pellegrino  Tibaldi, 
whom  he  assisted  in  many  of  his  undertakings. 
He  built  the  choir  of  the  church  of  S.  Pietro, 
the  archbishop's  palace  (1575-1577),  the  Pa- 
lazzo Magnani  Giadotti  in  the  Piazza  Rossini 
(one  of  his  best  works),  the  Palazzo  Matteo, 
and  the  court  of  the  Palazzo  di  Giustizia,  all  at 
Bologna.  Although  in  the  baroque  style,  his 
work  shows  much  classical  refinement. 

(For  bibliography,  see  Pellegrino  Tibaldi.) 

TIBALDI,  PELLEaRINO;  painter  and 
architect;  b.  1527;  d.  1598. 

Tibaldi  began  as  a  painter,  the  pupil  of 
Danielo  da  Volterra  (see  Riociarelli).  He  was 
especially  patronized  by  San  Carlo  Borromeo  at 
Milan.  Tibaldi  applied  the  principles  of  Vig- 
nola  (see  Barozzio,  G.)  to  a  large  number  of 
churches  and  palaces.  In  1560  he  began  the 
reconstruction  of  the  facade  of  the  cathedral  of 
Milan.  Of  this  work  five  doors  and  five  win- 
dows remain.  He  built  the  fine  church  of  S. 
Fidele,  Milan,  begun  1569,  the  court  of  the 
archbishop's  palace,  Milan,  1570,  the  Palazzo 
della  Sapienza,  Pavia,  1562,  the  church  of  S. 
Gaudenzio,  Novara,  1577,  the  church  of  S. 
Francesco  da  Paola,  Turin,  and  the  court  of  the 
University,  Bologna,  1570. 

MUntz,  Benaissance;  Gurlitt,  Geachichte  des 
Barockstilea  in  Italien;  £be,  Spdt-Benaissance, 

TICPLANTLACALLI.  (See  Calli.) 
TIE.  Anything  which  is  used  to  resist  a 
pull,  as  to  prevent  the  spreading  of  the  two 
sides  of  a  roof,  the  separating  of  the  two  solid 
parts  of  a  hollow  wall,  the  collapsing  of  a 
trussed  beam,  and  the  like.  Much  used  in 
composition.  (See  Tie  Beam  and  other  titles 
below.) 
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Chain  Tie.  An  iron  tie  to  connect  and  hold 
securely  the  columns  and  piers  in  arched  con- 
struction, or  other  parts  of  masonry  buildings, 
by  means  of  tie  bars  or  rods  having  an  eye  at 
each  end  set  upon  the  hooked  ends,  or  pins,  of 
other  bars  set  in  the  masoniy.  Chain  ties  of 
many-linked  bars  were  used  to  excess  in  French 
buildings  of  the  last  century,  and  are  still  used 
in  Paris  to  tie  the  walls  together  through  the 
floors,  even  where  iron  beams  are  used  for  the 
latter.  Chain  ties  are  also  employed  as  belts 
about  the  bases  of  domes,  and  in  consolidating 
defective  masoniy.     (See  Chain.) 

Land  Tie.  A  tie  rod  or  chain  tie  used  to 
hold  a  retaining  wall,  or  out-of-door  flight  of 
stairs,  or  the  like,  against  the  pressure  of  the 
earth,  as  after  rain.  It  is  built  into  the  wall 
and  may  be  secured  to  a  massive  pier,  or  sim- 
ply held  to  the  earth  by  means  of  timbers  or 
stone  beams  set  crosswise. 


TILE 

nJOn,  JBAN ;  ironworker. 
Tyou,  a  French  ironworker,  was  employed 
by   Sir  Christopher  Wren  to  make  the  iron 
screens  in  S.  Paul's  cathedial.     He  made  the 
fine  gates  on  the  north  side  of  the  Long  Walk 
at  Hampton  Court,  which  are  now  in  the  South 
Kensington  Museum.     He  published  Nbuveau 
livre  de  desaeins  (1  vol.  folio,  1693). 
Blomfield,  Benaissance  in  England, 
xuu.     (See  New  Zealand,  Architecture  of.) 
TILB.     A,   Primarily,  a  piece  of  solid  ma- 
terial used  for  covering  a  roof  of  a  building. 
Roof  tiles  may  be  either  flat  or  may  be  of  dif- 
ferent sections,  so  as  to  produce  ridges  and 
valleys,  and  so  that  one  form  covers  the  joints 
between  tiles  of  another  form,  as  will  be  ex- 
plained below. 

B.  Any  slab  of  hard  material,  kige  or 
small,  but  especially  one  of  many  rather  small 
pieces,  used  together  to  form  roofing,  flooring^ 


Tiles  of  Baked  Clat  for  holding  toobthbr  the  Parts  of  a  Hollow  Wall; 

THE  Slope  coming  in  the  Air  Space. 

wall  facing,  or  the   like.     Much   the  greater 
number  of  tiles  have  always  been  made  of 
baked  clay  in  some  form ;  but  marble,  stone,  L^ 
and  other  materials  are  us^. 

C  By  extension,  and  because  of  the  appli- 
cation  of  the  name  to  all  pieces  of  baked  clay 
used  for  accessories  to  building,  a  piece  of  drain 
pipe ;  one  section  of  a  continuous  tube.  In  this 
sense  often  called  Draining  Tile  or  Drain  Tile. 

D.   A  piece  of  hard  material,  especially  of 

baked  clay,  used  for   any  purpose  whatever, 

even  for  the  preserving  of  written  records,  as 

in  the  case  of  those  libraries  entirely  composed 

of  inscribed  tiles  which  have  been  found  in 

Mesopotamia.      (See,  for  the  manufacture  of 

Tiles,  Keramics.) 

Am6,  Les  carrelages  imailUs  du  moyen  d^e  et 
de  la  renaissance;  Bourgoin,  Les  Arts  Arabes; 
Brenci  and  Lessing,  Majolika-Fliesen  ans  Siena, 
1500-1550;  Jacobsthal,  Sud-italienische  Fliesen- 
ornamente,  nach  Originalaufnahmen;  Prisse 
d'Avennes,  L^Art  Arabe  cTapres  les  monuments 
du  Kaire;  Rossi,  Musaici  Cristiani  e  saggi  del 
pavimenti  delle  chiese  di  Boma  (for  pavements  of 
marble,  etc.). 

Book  Tile.  In  the  United  States,  a  hollow 
terra-cotta  tile  for  light  fireproof  roofs  and 
ceilings;  so  called  from  its  having  the  form 
of  a  closed  book.  When  laid,  the  convex  edge 
of  one  fits  into  the  concave  edge  of  the  next, 
the  other,  plane  edges  being  supported  by  light 
T  irons,  or  the  like. 

Covering  Tile.     Same  as  Tegula. 

Crest  Tile.  One  made  to  form  part  of  a 
cresting  or  ridge  covering,  as  of  a  roof.  It  may 
form  part  of  a  very  elaborate  cresting. 
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In  common  wooden  framed 
construction,  especially  in  roofing,  the  large 
horizontal  piece  which  crosses  from  wall  to 
wall,  or  between  any  points  of  support,  forming 
the  lowest  member  of  a  truss,  and  into  which 
the  rafters  are  framed,  its  centre  being  often 
kept  firom  sagging  by  a  king-post.  (See  Roof; 
Truss.) 

TIE  ROD.  A  rod,  usually  of  iron,  used  as 
a  tie  to  prevent  the  spreading  of  an  arch,  or  of 
a  piece  of  framing  in  wood  or  iron.  In  the 
commonest  form  it  replaces  the  tie  beam,  the 
king-post,  or  other  simple  member  intended  to 
resist  tension. 

TIEPOLO,  GIOVANNI  BATTISTA ; 
painter;  b.  1693;  d.  1770. 

By  a  sympathetic  study  of  the  great  dec- 
orators of  the  sixteenth  century,  Tiepolo  suc- 
ceeded in  reviving  their  methods  and  traditions. 
He  painted  an  extraordinary  series  of  frescoes 
in  Venice,  Wiirzburg,  and  Madrid. 

Urbani  de  Gheltof,  Tiepolo ;  J.  E.  Wessely, 
Tiepolo;  Zanetti,  Pittura  Veneziana;  Molmenti, 
La  Villa  Valmarana;  Lanzi,  Storia  Pittorica; 
Orlandi^  Ahecedario, 

TIERCE  POINT.     (See  Tiers  Point.) 

TIERCERON.  In  later  mediaeval  vaulting, 
a  secondary  or  intermediate  rib  springing  from 
the  pier  on  either  side  of  the  diagonal  ribs  or 
arcs  doubleaux. 

TIERS  POINT.  In  French,  the  point 
where  the  two  determining  arcs  of  a  pointed 
arch  meet,  the  apex.  The  term  means  originally 
the  third  or  culminating  point  of  a  triangle. 

Arc  en  Tiers  Point.     A  pointed  arch. 
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Crawn  Tile.  A  flat  roofing  tile,  called  also 
in  England  "plain/'  "thack,"  or  "roof"  tUe. 
The  size  has  varied  under  different  royal  or 
parliamentary  acts;  5f  by  9^  inches  and  6^ 
by  12^  inches,  f  inch  thick,  are  common  sizes. 
They  are  laid  like  slates  with  two  nailings 
upon  laths  or  battens,  with  or  without  mortar. 
The  term  is  also  applied  to  a  Ridge  Tile. 

Dutoh  Tile.  A  wall  tile  of  enamelled  and 
painted  earthenware;  the  term  was  applied 
originally  to  those  made  at  Delft  and  elsewhere 
in  the  Netherlands,  and  used  for  the  facing  of 
chimney  pieces  and  the  like.  They  are  gen- 
erally painted  in  dark  blue  on  a  white  ground. 

Bnoauatio  Tile.  In  English  keramic  work, 
a  tile  decorated  with  a  painted  pattern,  as  dis- 
tinguished from  one  of  a  uniform  colour,  which 
is  called  a  mosaic  tile.  The  term  "  encaustic  ** 
is  inaccurate  as  used  here,  and  is  to  be  consid- 
ered a  trade  name. 

Foot  Tile.     A  paving  tile  12  inches  square. 

Gutter  Tile.     Same  as  Imbrex. 

Hip  Tile.  A  Ridge  Tile  so  formed  as  to 
serve  for  the  covering  of  a  hip;  each  tile 
lapping  over  the  one  next  below. 

Hollow  Tile.  Same  as  Hollow  Brick  (which 
see  under  Brick). 

Pan  Tile.  A.  A  roofing  tile  having  a  con- 
cave surface,  distinguished  as  an  Imbrex  or 
Gutter  Tile,  alternating  with  one  having  a 
convex  surface,  distinguished  as  a  Tegula  or 
Covering  Tile ;  the  joint  between  two  of  the 
former  is  covered  by  one  of  the  latter,  so  that 
when  laid,  the  surface  of  the  roof  presents  a 
series  of  ridges  and  furrows  running  continu- 
ously from  the  ridge  to  the  eaves ;  hence,  this 
species  of  tiling  is  sometimes  called  ridge  and 
fdrrow  tiling, 

B,  A  roofing  tile  made  with  a  ridge  and 
furrow  in  each  piece,  or  with  a  double  curva- 
ture, so  that,  when  laid,  the  upturned  edge  of 
the  concave  part  of  one  tile  is  fitted  to  the 
downward-turned  edge  of  the  adjoining  tile, 
making  a  water-tight  joint,  with  the  same 
general  effect  as  is  secured  by  the  first-named 
system.  —  H.  V.  B. 

Plane  Tile.  A  flat  roofing  tile,  usually 
about  the  size  of  a  small  slate. 

Ridge  Tile.  A  tile  of  arched  form  made  to 
fit  over  a  ridge  and  to  correspond  with  the 
pan  tiles  or  flat  tiles  of  the  roof.  Somewhat 
similar  tiles  are  laid  over  the  hips.  Otherwise 
called  crown  tiles.  In  some  cases  the  raised 
arched  ridge  is  a  part  of  the  same  tile  with  the 
flat  covering  part.  The  whole  is  then  called  a 
ridge  tile. 

Roll  Roofing  Tile.  One  of  which  the  joints 
are  covered  by  overlap,  or  of  separate  gutter- 
shaped  pieces  inverted.  When  laid  such  tiles 
form  a  series  of  continuous  ridges  alternating 
with  furrows  running  at  right  angles  or  diago- 
nally to  the  ridge  pole.     (See  Pan  Tile.) 
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'Wall  TUe.  Tile,  thinner  than  floor  tile, 
especially  adapted  to  the  facing  of  a  wall,  as  in 
the  lining  of  a  passage  or  in  a  bathroom. 

Weather  Tile.  A  tile  used  as  a  substitute  for 
shingles,  slates,  or  weatherboards  in  covering 
the  walls  or  roof  of  a  frame  building;  such 
tiles  are  thin,  pierced  with  holes  for  nailing, 
arranged  to  overlap,  and  often  cut  with  round 
or  polygonal-shaped  tails. 

TIUES  CRBA8INO.     (See  Creasing.) 

TELiB  PIN.  A  pin  of  hard  wood  passing 
through  a  hole  in  a  roof  tile  and  into  the  wood 
beneath  to  keep  the  tile  in  place. 

TnJNO.  A.  The  art  and  the  practice  of 
laying  tile  of  any  description. 

B.  A  quantity  of  tile  taken  together  and 
acting  as  one  covering,  facing,  or  the  like,  as  in 
the  phrase,  a  floor  covered  with  tiling.  (See 
Keramics;  Tile.) 

TILTINO  FTTJiTIT ;  TILTINO  PIECE. 
Same  as  Arris  Fillet. 

TILT  TARD.  A  place  reserved  for  the 
joust  and  the  tournament,  and  in  later  times 
for  riding  at  the  ring,  and  similar  exercises. 
Such  grounds  were  not  always  mere  lists  en- 
closed from  the  open  country,  but  were  some- 
times reserved  in  the  courts  of  castles ;  indeed, 
the  outer  court,  or  Basse  Cour,  was  often 
arranged  for  this  purpose.     (See  List.) 

TIMBER.  Wood,  whether  growing  or  cut, 
of  such  quality  and  size  as  fit  it  for  use  in 
building;  excluding  that  which  has  been  cut 
up  into  planks  or  boards,  and,  in  the  United 
States,  that  cut  smaller  than  about  6  by  6 
inches.     (See  Scantling.) 

TIM0THE08;  sculptor. 

According  to  an  inscription  of  about  375  B.C., 
Timotheos  made  the  sketches  from  which  the 
sculptural  decoration  of  the  temple  of  ^scula- 
pius  at  Epidaurus  in  Greece  was  executed. 
The  inscription  gives  the  names  of  the  sculptora 
who  carried  out  *the  work.  He  was  also  asso- 
ciated with  Bryaxis  (see  Bryaxis),  Leocharea 
(see  Leochares),  and  Scopas  (see  Scopas),  in  the 
decoration  of  the  mausoleum  at  Halicamassus. 

Defrasse  et  Lechat,  Epidaure;  Cawadias^ 
Epidaure. 

TIN.  Same  as  Tin  Plate ;  the  abbreviated 
commercial  term. 

TINO  DI  CAMAINO;  architect  and 
sculptor. 

A  pupil  of  Giovanni  da  Fiaa,  (see  Giovanni 
da  Pisa)  who  was  employed  on  the  cathedral 
of  Siena  after  1300.  He  made  several  monu- 
ments in  Florence,  the  most  important  of  which 
is  that  of  the  Emperor  Henry  VII.  In  the 
will  of  Maria,  widow  of  Charles  II.  of  Naples, 
Tino  is  chosen  to  construct  her  tomb.  He  is 
mentioned  in  other  documents  as  architect  of 
several  buildings  in  the  vicinity  of  Naples. 

Reymond,     Sculpture    Florentine;    Perkins, 
I   Tuscan  Sculptors, 
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TIN  PLATE.  Sheet-iron  plates  coated 
with  tin,  after  having  been  cleaned,  toughened, 
and  annealed  by  various  mechanical  processes. 
It  is  largely  used  for  the  covering  of  roofs  of 
very  low  pitch;  and  also  for  fiashiqg  in  con- 
nection with  slate  and  shingles. 

TINTORXrrTO  (JAOOPO  ROBUSTI) ; 
painter. 

Ridolfi's  Maraviylie  is  the  principal  source 

of  information  about  Tintoretto.     He  served  a 

short  apprenticeship  with  Titian  and  Schiavone. 

Tintoretto  was  a  most  prolific  painter,  and  the 

greater  part  of  his  work  is  to  be  found  in 

Venice.      The  most  important   of  his   mural 

pictures  are  in  the  church  of  S.  Maria  del'  Orto, 

the  Scuola  di  S.  Rocco,  and  the  Doge's  Palace. 

Ridolfi,  Le  Maraviglie  d^lV  Arte ;  Janitschek, 
Tintoret  in  Dohme  Series;  Berenson,  Venetian 
Painters  of  the  Benaissance;  Lanzi,  Storia 
Pittorica. 

TI'PI.  (tee'-pee).  [From  the  Dakota  "  ti," 
a  house.     As  '*  pi ''  is  a  common  plural  ending, 

it  is  probable 
that  in  the  be- 
ginning the  form 
"tipi,"  applied 
to  a  single 
structure,  grew 
out  of  our  mis- 
taking plural  for 


singular.]    (See 
« ti "  and  "  pi " 


TiPi  OF  Buffalo  Hidb; 
Dakota  Ttpb. 


in  the  Dakota- 
English  Dic- 
tionary, Vol.  VII. ;  Contributions  to  N,  A. 
Ethnology,  U.  S.  G.  S.,  pp.  421,  467.)  The 
Dakota  special  name  for  sldn  tent  is  worke^-ya 
(wah-kay'-ah),  and  for  any  shelter,  wo'-ke-ya. 

A  conical  Indian  tent  composed  of  a  number 
of  poles,  with  their  upper  ends  tied  together 
near  the  top,  spread  into  a  circle  on  the  ground, 
and  covered  with  skins,  or  in  recent  times  with 
canvas.  Primarily  the  portable  tipi  is  a  Dakota 
structure,  belonging  to  the  Plains,  but  the  same 
thing  is  in  wide  use  among  other  Indian  tribes, 
and  the  term  now  has  an  equal  range.  The 
tipi  has  also  been  copied  with  modifications  in 
the  United  States  army  "  Sibley  "  tent.  As  a 
portable  skin  tent  it  seems  to  have  been  per- 
fected by  the  Dakotas,  but  it  should  be  noted 
that  other  tribes  (as  well  as  the  Dakotas)  made 
bark-covered  tents,  and  the  Iroquois  constructed 
a  triangular  one  with  bark  coveiing,  on  similar 
principles.  The  poles  of  the  tipi  are  7  to  20  or 
30  in  number,  and  15  to  18  feet  long,  tied  to- 
gether near  the  small  ends,  while  the  large  ends 
enclose  a  circle  10  or  15  feet  in  diameter.  Ac- 
cording to  Morgan  the  proper  number  of  poles 
is  13.  The  cover,  being  drawn  around  the 
poles,  is  pinned  together  by  sticks  thrust  cross- 
wise through  holes,  or  laced,  for  about  the  middle 
third  of  the  distance  from  top  to  bottom,  leav- 
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ing  the  lower  third  open  for  a  doorway  and  the 
upper  third  for  a  smoke  outlet.  The  door  was 
protected  by  an  extra  skin  fastened,  only  by  the 
top,  to  the  tent  outside,  and  spread  by  a  stick 
fixed  transversely  near  its  upper  end.  Some- 
times a  loose  skin  was  ac^usted  outside  to  the 
apex  of  the  tent  to  form  a  hood  that  could  he 
turned  according  to  the  wind  direction ;  but  the 
usual  practice  was  to  place  long  outside  poles 
in  pockets  provided  in  each  of  the  two  triangular 
ends  of  the  skin  cover,  by  means  of  which  these 
flaps  could  be  arranged  from  below.  If  there 
was  no  wind,  they  were  both  left  open;  but 
otherwise  they  were  adjusted  accordingly,  the 
windward  flap  being  set  high,  while  the  leeward 
one  was  drawn  down  close  to  the  frame,  leaving 
only  hole  enough  for  the  exit  of  smoke.  The 
tipi  was  fastened  to  the  ground  by  pegs  through 
holes  in  the  edges  of  the  skins  made  for  the 
purpose,  and  in  high  winds  stones  or  other 
weights  were  laid  on  the  bottom  portions.  In 
travelling  the  poles  were  attached  to  the  sides 
of  horses;  and  the  long  ends,  trailing  on  the 
ground,  furnished  a  vehicle  for  various  articles 
of  baggage.  —  F.  S.  Dellenbaugh. 

TIPPLE  HOUSE.  A  rough  shed  or  house 
to  protect  the  tipples  or  dumps  of  a  coal 
mine. 

TIRANT.  A  tie  rod  or  tie  beam.  (An- 
ciently tiraunt.) 

T  IRON.  In  Iron  Construction,  a  member 
approximating  in  section  to  the  form  of  the 
Roman  letter  T  (compare  I  Bar,  etc.). 

TITIAN.     (See  Vecelli,  Tiziano.) 

TITOTIPI.  Among  the  Dakota  Indians,  a 
soldier's  lodge.  A  sort  of  council  tent,  as  well 
as  a  feasting  and  lounging  place.  Regulations 
for  the  camp,  and  especially  for  the  hunt,  were 
made  in  it  and  published  by  means  of  a  crier. 
(SeeTipi.)  — F.  S.  D. 

TLILL ANCAUJ.  An  Aztec  building  used 
for  a  military  school.  —  F.  S.  D. 

TOIL.      In  a   hinge,   the  same   as    Flap. 

—  (A,  P.  S.) 

TOILET  ROOM.     A.   Same  as  Lavatory. 

B,  In  a  hotel,  railway  station,  theatre,  or 
the  like,  a  room  for  washing,  usually  having 
water-closets,  etc.,  connected  with  it,  and  often 
having  in  connection  with  it  a  place  for  the 
storage  of  out-of-door  garments.  (Compare 
Cloakroom ;  Coatroom.) 

TOLEDO,  JUAN  BATJTI8TA.  (See  Juan 
Bautista  di  Toledo.) 

TOLLBOOTH.  A  stall  or  ofiice  where  tolls 
in  any  sense  are  to  be  paid  ;  hence,  by  extension, 
in  a  way  variously  explained,  a  jail,  especially 
in  Scotland. 

TOLLHOUSE.  Same  as  Tollbooth  in  its 
original  sense;  in  the  United  States  a  house 
near  the  tollgate  of  a  turnpike  or  bridge  where 
tolls  are  paid,  and  serving  as  the  residence  of 
the  keeper. 
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TOLHBN.  Same  as  Duliuen ;  but  some 
attempt  haH  been  made  to  apply  the  term  to  a 
atone  pierced  by  u  hole,  of  prehistoric  or  un- 
known date. 

TOLOMm.     (See  Federighi.) 

TOL8A,  MANUEL ;  architect,  enj^neer, 
and  sculptor  ;b.  about  1750  (at  Valencia,  Spain); 
d.  about  1810  (in  Mexico). 

In  1781  he  went  to  Mexico  aa  government 
architect.  He  directed  the  erection  of  the  tow- 
era  of  the  cathedral  of  the  city  of  Mexico,  1 787- 
1T91,  designed  the  College  of  Mines  in  Mexico, 
1797,  and  other  buildingB.  In  1798  he  was 
appointed  director  of  the  Academy  of  S.  Oarloa, 
city  of  Mexico.  His  chief  work  is  the  line 
equestrian  statue  of  Carlos  IV.,  now  in  the 
Pasco  de  Biicareli,  city  of  Mexico. 

Applelon,  C'yclop<rilln  of  Ami',riciin  Biography. 

TOLTBC  ARCHrTECnrRZL  That  of  the 
pre-Aztec  inhabitants  of  Mexico  and  contiguous 
country,  attributed  to  a  race  called  Toltec.  (See 
Mexico,  Architecture  of,  g  I.)  —  F.  S.  D. 

TOMASO  DI  AITDRBA  PI8AITO  ;  sculp- 
tor. 

According  to  Vasari  {Vita  di  Andi-ea 
Piaano),  he  completed  the  Campo  Santo  and 
Campanile  at  Piss.  Documents  of  1368  dis- 
covered by  Professor  Bonaini  prove  that  he  was 
the  son  of  Andrea  da  Pisa  (see  Andrea  da  Pisa). 

Vasari,  Milanesi  ed. ;  Vasari,  Blashfleid-Hop- 

TOHB.  Primarily,  a  grave,  perhaps  a  hol- 
low in  a  roclc  or  a  natural  cave  used  for  this 
purpose  rather  than  an  excavation  in  the  earth. 
More  usually,  a  monument  of  some  importance, 
but  always  placed  at  a  grave  or  erected  for  the 
purpose  of  forming  the  burial  place  witbin  itself. 
Thus,  the  tomba  in  many  churches  and  some  of 
those  erected  out  of  doors  during  the  Middle 
Ages  contain  each  a  sarrophagus  in  which  the 
body  was  really  laiil,  the  lid  being  usually  veiy 
heavy,  and  commonly  secured  as  strongly  as 
possible.  The  Cenotaph  is  sometimes,  but  im- 
properly, called  a  tomb. 

A  tomb  of  the  most  magnificent  sort  is  often 
called  a  Mausoleum  :  one  of  the  simplest  sort  is 
called  Gravestone,  burial  slab,  or  the  like. 

Difference  in  custom  is  extremely  marked  in 
the  matter  of  tombs,  as  of  all  burial  arraiige- 
ments.  The  tower-like  structures  on  the  hill- 
sides above  Palmyra  seem  all  to  be  of  Roman 
date.  They  have  but  little  ornamentation,  and 
their  comparatively  great  size  (one  of  them  is 
80  feet  high  and  nearly  30  feet  square)  and 
their  striking  composition,  are  all  that  call 
attention  to  them ;  but  these  are  rather  close 
copies  of  Greek  tombs  certainly  four  hundred 
yeare  earlier,  of  which  some  still  remain  on  the 
hillsides  of  Asia  Minor,  and  some  have  been  re- 
moved bodily  to  European  museums.  The 
famous  Harpy  Tomb  (wliicli  see,  below)  is  one  of 
these.     Other  Greek  tombs  exist  on  the  main- 


TOMB 
land  of  Greece  and  in  the  colonies  (for  those 
which  are  merely  slabs,  however  rich,  see  Grair- 
stone  ;  Stele).  Large  ones  are  the  Nereid  Tomb 
(which  see,  below) ;  the  Heroiin,  so  called,  of 
Gjolbaschi  (which  see,  under  Heroum);  the 
Lion  Tomb  at  Cnidus  (Knidos)  (see  Lion 
Tomb,  II.,  below) ;  and  of  irregidar  work,  the  ex- 
traordinary tombs,  partly  rock-cut  and  partly 
built,  recently  discovered  in  the  hill  country  of 
Asia  Minor  (for  one  of  which  see  Lion  Tomb,  I., 
below).  The  Romans  of  the  Empire,  althougli 
using  cremation  rather  than  sepulture,  and 
placing  the  cinerary  urns  in  Columbaria,  yet 
made  these  receptacles  into  decorative  structures ; 
moreover,  sepulture  was  never  entirely  aban- 
doned.    The  result  is  that  the  Cain|)agna  of 
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Borne  contains  many  tombal  structures ;  and 
ruins  of  a  vast  number  can  be  traced.  These 
were  commonly  arranged  outside  the  gates  of 
towns,  as  in  the  well-known  case  of  Pompeii, 

and  on  the  Via  Appia,  south  of  Rome  ;  but  also 
in  what  seem  to  have  been  private  plots  of 
ground,  probably  not  often  reserved  for  the  ex- 
press purpose  of  a  tomb,  but  rather  forming 
part  of  the  gardens,  etc.,  accompanying  a  place 
of  residence.  The  tomb  of  Cecilia  Metella,  and 
several  others  named  in  the  subtitles,  are  in- 
stances of  these.  The  pyramid  of  Caius  Cestius 
and  the  sarcophagus  of  the  Scipios  are  earlier 
instances  of  the  same  sort  of  decorative  treatment. 
The  tombs  of  Moslems  generally  take  the 
form  of  a  nearly  square  vaulted  structure  of 
brick  with  a  small  dome.  The  vaulted  chamber 
above  ground  lias  a  door  of  entrance,  and  it  is 
customary  to  resort  there  at  certain  times.  The 
actual  grave  is  usually  a  I'anlted  chamber  be- 
neath.    The  most  magnificent  tombs  among  the 
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TOMB 
Moslems  are  those  buildings  oiitsiUe  the  walls 
of  Cairo,  generally  called  tomb  mosques.  These 
are  really  places  of  worship,  and  might  perfectly 
well  be  compared  with  the  luosquex  of  the  pity 
itself,  or  of  otber  centres  of  tlic  worship  of  Islam. 
There  are  a  number  of  these  buildings,  larger 
and  smaller,  some  of  them  adorned  with  inina* 
rets  of  extraordinary  beauty,  and  they  form 


TOMB 
Tombs  of  the  iieoclassic  period  in  Europe 
have  been  generally  set  up  in  ehurches.  Even 
those  of  princes  have  seldom  been  large  mauso- 
leums, especial  memorials  taking  generally  other 
forms,  as  votive  chapels,  or  monuments,  uncon- 
nected with  the  grave  itself  The  same  ten- 
dency existed  throngliout  the  nineteenth  century. 
The  tomb  of  the  private  person  of  wealth  is  apt 
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almost  a  town  ontaide  the  eiwtcrii  gat*'  of  Cairo, 
which  is  known  by  the  common  name  of  Karafa, 
or  the  cemetery.  Among  the  Christian  nations 
of  Europe  the  tomb  took  many  forms,  whic-h  are 
l>cst  described  under  the  subtitles  :  Altar  Tomb ; 
Wall  Tomb ;  and  the  like.  The  most  important 
mit-of-door  structnrcs  of  the  Middle  Ages  are 
those  at  Verona  (for  wliich  see  Scala  Toinb, 
below). 
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sideH,  or  o)iemng  u|)on  a  bnnnl  ch^iinbcr  bent.ith 
the  pavement.  These  "family  vaults,"  iis  tlicy 
are  jKjpnlarly  called,  are  .sometimes  of  grr:it  size 
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Mill  cost ;  one  near  New  York  city  jr  octagonal 
and  of  general  Uyzautiue  funu,  vaulted  and  very 


massive,  each  side  of  the  octagon  having  three 
it'L'Cptacles  for  coffins  opening  sidewise  into  the 


iitml  chamber.     Tlie  more  iisiial  form  is,  liow- 
er,  H  parallelogram  with  some  reference  to  the 
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form  of  a  Greek  temple,  and  this,  although  en< 
tirely  above  grounil  or  built  upon  a  hillside  Ihini 
which  it  seems  to  emerge.  —  R.  S. 

Altar  Tomb,  A  tomb  built  in  the  general 
form  uf  an  altar.  This  kind  of  sepulchie  origi- 
nated from  the  custom  the  early  GhristiauB  had 
of  placing  beneath  or  within  their  altars  the 
bodies  of  the  martym.     Upon  many  altar  tombs 
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eret-ted  during  the  Middle  Ages  and  the  Renais- 
sance there  are  recumbent  effigies  of  the  de' 
eeased,  anompauied  with  heraldic  devices. 

—  C.  C. 
Baipy  Tomb,  An  ancient  tomb  discovered 
at  Xanthos  In  Asia  Minor,  and  decorated  with 
a  remarkable  frieze  at  the  top  of  the  square 
vertical  shaft,  and  set  about  18  feet  above  the 
site.  The  sculptured  parts  are  now  in  the 
British  Museum. 


High  Tomb.  One  raised  from  the  floor 
instead  of  Ixiing  a  mere  slab  Inlaid  in  the  pave- 
ment.    Usually  an  Altar  Tomb. 

Lion  Tomb  (I.).     A  tomb  adonieii  by  thf 

effigy  of  a  lion.     Of  these  there  arc  sevend 
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TOMB.     PLATE  I 

ThatofLeonnrdoBruDiin  Che  church  of  R.Cmce,      and  the  tomb  most  have  been  erected  AttnoBt  im- 
Bt  Florence.     I'hJs  is  a  mHst^rpiece  of  Dernardo      mediately  afterward. 
Boaaellluo.    Bruni,  tbe  historiaD,  died  in  1444,  -  ,  ,  v        .  ,.  ' 
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Tomb,  Tin.  II.  si-RRorMiivo  a  Court  ob  Chihchvard  at  MK»rHi'si,  Si 
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Tomb,  Fiu.  io,  thohe  at  KjiLtftBET-Iliaa,  in  SvetA ;  hks  Fio.  i 


TouB.  Fm   17 


aiiwiig  the  ruins  of  primeva!  Greece  and  West- 
ern Ajiia.     The  full  signili<:ance  of  the  lion  in 


Tomb 

Fm 

12 

or 

fiTH 

Centurt,  a 

S! 

Sk 

RNT 

Frkt    Squ.* 

kLittlr 

POK 

I'hihFoku.h 

V  THE  Musi 

these  compositions  is  Dot  perfectly  understood. 
At  Ayazinn,  in  Asia  Minor,  is  a  tomb  recently 
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I,  the  front  of  which  is  decorated  by 
1  can'ed  in   the  rock,  their  poeition 
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being  similar  to  thiit  of  those  on  tlie  LJou 
Gateway  at  Myreiie.  They  are  much  larger, 
however,  their  size  being  a])parently  18  feet 
long,  and  they  are  nulely  can'ed  in  very  liigh 
relief.  As  the  tomb  is  almost  wholly  inae- 
cesttible,  it  has  been  drawn  and  described  from 
a  distance.     Another  tomb,  with  eculpturee  of 
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better  quality,  exists  near  Beykeui,  in  Asia 
Minor,  und  this,  which  the  explorer.  Professor 
W.  M.  Ramsay,  calls  "The  Broken  Liou 
Tomb,"  ia  a  very  large  rook -cut  sepulchral 
chamber  with  the  entrance  20  feet  above  the 
ground,  and  most  interesting  and  curious  proto- 
lunic  columns.  The  head  only  is  left  of  the 
lion,  bnt  it  is  a  pow^erful  and  vigorous  piece  of 
archaic  sculpture.  This  tomb  was  also  adonied 
by  relief  sculpture  of  warriors  combatting,   a 
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precious  and  unitjue  piew  of  archaic  sculpture 
not  wholly  explained. 

Uon  Tomb  (II.).  One  found  at  Cnidus  by 
Sir  Charles  Newton  of  the  British  Museum, 
and  now  preeen'ed  in  that  institution,  was 
adorned  by  a  crouching  lion  10  feet  long,  and 
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aoala  Tomb.  One  of  the  monuments  in 
the  little  churchyard  of  S.  Maria  Antica  at 
Verona,  all  of  which  belong  to  the  ruling 
family,  Delia  Scala,  powerful  from  1 260  to 
1380.  The  mouuuicnt  of  Can  Grande  is  over 
the  church  door.     This  in  of  great  beauty,  and 
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this  formetl  the  apex  or  finial  of  a  monument 
of  great  height.  The  conjectural  restoration 
by  Mr.  Pullan  shows  an  oblong  basement  carry- 
ing a  superstructure  of  solid  masonry  decorated 
with  engaged  columns  and  entablature,  and 
this  crowned  by  a  stepped  pyramid,  the  lion 
and  his  own  pedestal  resting  upon  this,  the 
whole  about  63  feet  high. 
823 


it  is  unusually  severe  and  formal.  The  culmi- 
nating point  of  the  peculiar  system  of  design, 
constituting  almost  an  independent  style,  is  in 
the  monument  of  Mastino  II.,  of  which  a  cut  is 
given.  Tliere  is  a  larger  and  later  t«mb,  still 
splendid,  but  of  degenerate  style. 

Tunnel  Tomb.     In  Egyptian  archipology,  a 
tomi)   e.\cavatcd   in  the  rock,   usually  of  the 


PLATE  XXXI 


TOMB.     PLATE   II 

Mnnument  in  the  church  of  S.  Tliomu  at  Stnw-  teentli  century.     Finiiw  pi'rw>iiifled  tries  to  keeii 

burg,  commemorating  the  Marslinl  Maurice  deSaxe,  back   Saxe  from   liiH  open  lomb,  which  he   faces 

who  died  in  1T50.     It  la  the  worli  of  the  s^^uiptor  cheerfully,  and  to  banish  Death.    Hercules  appears 

Jean  Baptists  Pigalle,  and  perhaps  hia  maswrpiece.  as  a  Mourner,  and  the  creaturCB  emblematic  of  the 

It  ig  also  the  finest  specimen  in  Europe  of  tlie  ile-  Empire.  Kn([land.  and   the  United  Provinces,  are 

Mriptive  and  highly  allegorical  tomb  of  the  eigb-  seen  in  terror  and  flight. 
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period  of  the  Theban  empire,  and,  therefore,  of  I  tenoned  fmiiie. 
a  time  later  than  that  of  the  Mastaba  (whii'h  |  a  atrip  of  liard 
Bee).     The  general  type  is  that  of  a 
tunnel  iciwliiig  horizontally  into  the  rock 
from  wliieh  a  deep  shaft  leads  to  the 
burial    chamber    below.      (See  Egypt, 
Arehitcrture  of) 

TONDINO.  A  moulding  of  convex 
roiindeil  !<oi-tiiin,  ertpecially  a  large  one, 
8uch  as  a  toruH  ;  tlie  Italian  tcnii  Home- 
timet  uiu?i|  in  Englisli. 

TONOUB.  A  projecting  member, 
a»  a  t«iiuu  :  a  eontiimou«  ridge  left  on 
the  e<lgc  of  a  board  or  plank,  and  in- 
tendnl  tu  fit  into  a  groove  worked  in 
the  eilge  of  another  boanl  or  plank. 
Tlie  joint  so  ina<le  is  in  constant  use  in 
ttooring,  and  is  iiseil  occadionally  in  the 
aiding  of  houses.  Tongued  and  grooved 
flouring  in  uhji;ct«d  to  l>y  some  becuiiae, 
when  heavy  prestiure  comes  at  a  point 


near  the  edge  of  a  plank,  one  side  of  the  groove 
may  break  away  and  tlie  floor  be  permanently 
injured  ;  in  this  way,  in  the  United  States,  tlie 
bent  Hoors  in  Boston  are  laid  without  thJH  joint, 
and  those  in  New  York  almost  univeraallywithit. 


Tomb.  Pio,  W,  Sibna  Cathbdral.  c.  148:1. 
of  the  pieee  upon  which  tlie  tenon  is  worked, 
and  these  strips  fit  into  slots  cut  on  either  side 
of  the  mortise  in  the  other  piece,  tlius  giving 
great  atlditional  stifitieBS. 

Kiley,  Buildiny  Construction. 


Crou  Tongue.     A  jiiece  of  the  nature  of  |       Ikkmc   Tongue.      A   slender   strip   fcir   «c- 
*  dowel  used  tu  give  additional  strength  tn  u  |  I'liring  tin-  joint  Ittween   two  abutting  pints 


TONOUED  AND  GROOVED 
by  Ix'in^  driven  into  two  corresponding  grooves 
fonuWl  ori  tlu'ir  respective  a<^uining   facet  or 
eilgeK.     (LVmpare  Duwel ;  Spline.) 

TOnanXO}  and  OROOVED.  Finiahed 
witli  ttmgiiea  aud  grooves,  as  the  pUiiks  in- 
tended for  flooring.     Uauailj,  each  plank  has 
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other  material  or  the  same  material  wny  Ite 
bonded  into  it  and  make  a  continuous  snrfaie. 
The  jamb  stones  of  an  aperture  are  made  long 
and  short  so  as  to  tooth  in  with  the  general 
wall  surface,  whether  of  wtone  or  l)rick. 

TOOTHBD   CHISEL.     A  ehisel  of  which 
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one  edge  tonffiieil  and  the  other  grooved.  {See 
Tongue.) 

TOOL  (v.).  To  finish  or  dress  a  surface, 
esiiecially  of  stone,  so  as  to  leave  the  marks  of 
the  tool ;  said  e8))eeially  nf  work  with  the 
Drove  Chisel  and  the  Tootlieil  Chisel. 

TOOL  BOnSS.  A  house  where  tools  arc 
kept,  esjici-ially  fanning  tools. 

TOOTH  AXE.     (See  A\e,  II.). 

TOOTHING.  Leaviiii;  pnijci'tionB  or  tenons 
on  the  enil  of  a  w.ill,  s.i  tlnit  when  required  an- 


the  cutting  edge  is  indeut«l,  used  to  roughen 
regidarly,  give  texture  to,  or  dress  a  surface  of 
miiiionry. 

TOOTH  ORNAMENT.  In  Romanesque 
and  early  Gothic  architecture,  an  oninment 
coiisiatiiig  of  a  series  of  little  pyramids  often 
cut  to  form  fourdeaved  flowers,  projecting  gen- 
erally from  a  hollow  monlding.  Called  alH> 
Dog  Tooth  Moidding. 

TOPE.  A  Buddhist  nioinimeiit,  common  in 
India  anil   SiiulheaHteni  Asia,   consisting  of  a 
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tumulus  of  masonry,  geueralty  domical  in  form, 
fill-  the  preservation  of  relics,  when  it  is  diatiii- 
guished  as  a,  Dagoba ;  or  tn  commemorate  an 
event,  wlien  it  is  calleii  a  Stupa.  It  is  some- 
times elevutetl  on  a  square,  cylindrical,  or 
I)olygon^  substructure  built  vertically  or  in 
terraces,  and  is  nearly  always  crowne<t  witi 
fiuial,  called  a  Tee,  sha|>ed  like  an  umbrella. 
(See  India,  Architecture  of.) 

TOPIAHY,  Relating  to  tlie  clipping  of 
trees  and  siinibs  into  regidar  or  fantastic 
sliapes,  in  a  formal  garden.  This  practice  is 
called  the  topiary  art. 

TOP  OUT  (v.).  To  finish  the  top  of  any- 
thing, as  of  a  chimney  ;  to  cap.  In  brickwork, 
Kuch  a  finisli  is  called  the  toppiug-out  courses. 

TORAN ;  TORAHA.  In  Buddhist  an^hi' 
teeture,  a  gateway,  composed  of  from  one  tc 
three  horizontal  liiLtels,  generally  of  wood,  but 
sometimes  of  stone,  placed  one  above  another 
upon  two  posts,  the  whole  being  often  elabo- 
rately carved.  Similar  gateways  are,  in  Japan, 
called  Torii,  and  are  used  to  give  dignity  to  the 
approach  to  a  shrine  or  sacred  place.  (See 
India,  Architecture  of  {Buddliist  Strurm,-' 
Afonuments) ;  Japan,  Architecture  of.) 

TORCH.  In  architectural  decursn. »,  an 
emblem  founded  upon  sculptured  representa- 
tions; in  Greco-Roman  work,  usually,  of  abundle 
of  strips  held  together  by  occasional  withes  ( 
bands.  This  feature  is  generally  repeated 
without  a  clear  understanding  of  ita  signifi- 
cance. The  torch  inverted  is  used  to  symbolize 
death,  probably  because  of  the  obvious  idea  of 
turning  the  burning  torch  downward  in  order 
to  extinguisli  the  flame  against  the  ground. 

TORCH  HOU>BR.      (See  Braeciale.) 


TORRBGIANO 

Torelli    was   especially  associateil  with  the 

rapid    development  of    tlie    construction    and 


Torch  Holdeb;  Bronzr. 

decoration  of  theatres  and  scene  painting  in 
the  seventeenth  century.  He  made  improve- 
ments in  his  native  city,  Fano,  in  Italy,  which 
were  engraved  and  attracted  much  attention. 
He  was  called  to  Venice,  and  at  the  theatre  of 
SS.  Giovanni  e  Paolo  in  that  city  invented  a 
method  of  changing  scenes  which  was  uiu- 
versally  adopted.  Torelli  was  called  to  Paris 
by  Louis  XIV.,  and  remained  there  until  1G62. 
He  arranged  the  theatre  of  the  Petit  Bourbon. 
The  AndroTneda  of  Conieille  was  first  placed 
upon  the  stage  by  him.  Betunting  to  Pano,  he 
built  the  still  existing  Teatro  della  Fortuna. 

n  /(alien  ; 


TOnn. "  (See  Toran.) 

TORREOIANO,  PtETRO  (PETER  TOR- 
RTSAITT');  sculptor  and  architect ;  b.  U72; 
d.  about  1522. 

Torregiano  was  one  of  the  boys  selected  by 
Xxirenzo  de'  Medici  to  study  in  the  Gardens  of 
~.  Marco,  Florence,  where  he  was  associated 
with  Michelangelo.  Leaving  Florence,  he  en- 
tered the  army  of  Cresar  Borgia.  About  1503 
he  drifted  to  Englatid.  In  1512  he  made  the 
contract  for  the  monument  to  Henry  VII.  in 
Westminster  Abbey.  The  monument  to  Mar- 
garet, Countess  of  Richmond,  also  in  West- 
minster Abbey,  is  ascribc<l  to  him.  The  latter 
part  of  bis  life  was  spent  at  Seville  in  Spain. 
Some  unimportant  monuments  in  tlie  churches 
of  that  city  are  supposed  to  be  by  him. 

I'erkinK.  Tuscan  Sculptors;  Mllnli.  Eennl»- 
sancc;  George  Gilbert  Scott.  Gleonlnrit  from 
tt'cKtminmr  Abbey;  Ncale,  Westmlniler  Abbey. 


TORRYSANY 
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II-Th  Ck: 


TORRTSAITT.  PBTE8.     (Sec  Torregiano, 
Pirtro.) 

TORSIiL.  A  ])ie(-c  uf  Holid 
itmh^riitl  UHcd  to  n'ceive  the 
cikI  of  a  bcitm  or  girtlor  iind 
BO  distribute  the  wfight  over 
the  iniuMuiry  of  the  wall  lie- 
iie^ith.  Stuiie,  iron,  mid  even 
hard  wooil  ure  used  fur  this 
jiuriiose.     (f'ljinparc  Templet.) 

TORSION.  The  net  or 
n-Hidt  of  twiatiiig,  as  of  it  timber 
so  dixiorteil  in  drying  oi-  under 
Home  eMpecial  wtrain. 

TORSIONAL  STRBNOTH. 
The  KtreiiRth  of  a.  inenibcr  or 
iiiHtt'rial  to  resist  a  ton^iinial 
fiiri-e:  i.p.  a  force  lending  to 
scjmrate  or  break  by  twintiiiK; 
an  abhrevintod  and  erroiieiiiiH 
term.  (See  Ri'sistanec  ;  Strength 
of  Mnterial=<.) 

TORSO.  An  imperfect  stiit- 
ue,  of  which  the  iHjdy  alone,  or 
the  iHNJy  with  parhs  of  tlie  limlm, 
is  in  ])lai'e  and  tolerably  perfect, 
%  extension,  the  body  of  a  ■ 
plete  statue.    The  adjivtival 


applied  to  a  twisted  or  spiral  shaft  is  fonndiil 
on  confusion  between  a  French  and  an  Italian 
term  of  wholly  ditferent  meanlngo,  and  shoidd 
be  avoLiled. 

TORUS.  A  boht  projecting  nioulding,  con- 
vex in  section,  fonning  generally  the  lowesf 
member  of  a  base  over  the  jilinth,  especially 
of  a  column  or  pilaster.  Wlieji  two  tori  are 
used,  separated  by  a  iscotia  with  fillete,  the  parts 
being  of  nomial  relative  size,  the  combinatioD 
forms  an  Attic  Base. 

TOSH  NAl£lNO.  Same  as  Blind  Nailing 
(which  see  under  Nailing). 

TOTBM  POST.  A  wooden  [mst  set  up  in 
front  of  a  dwelling  by  some  North  American 
Indians,  carved  with  toteniic  emblems.  The 
most  remarkable  are  those  of  the  tribes  of  the 
Northwest  conat,  like  the  Haitla.  —  F.  S.  D. 

TOURBLLB.  In  French,  a  turret ;  in 
English,  es])eeially  one  which  ia  corbelled  out 
from  the  wall  or  springing  from  a  group  of 
piers  or  buttresses,  as  on  the  angle  of  a  larger 
building,  and  finishing  with  a  steep  roni'-id 
roof. 

TOWEL  PATTERN.  Same  as  Linen 
Pattern. 

TOWBR.  Astnieture,  of  any  form  in  plan, 
which  is  high  in  prajiortion  to  its  lateral  dimen- 
sions ;  or  which  is  an  isolatvl  building  with 
vertical  sides  and  simple  eharacter,  even  if  nut 
high  ill  projwrtion  (see  Tower  of  Silence) ;  or  a 
part  of  a  stnicture  higher  than  the  rest,  bnt 
always  having  vertical  sides  for  a  jMirt  of  its 
separate  and  detached  altitude  ;  or,  in  buildings 
erei'ted  for  defence,  a  projecting  jwrt,  nearly 
e<|uivalent  to  a  l)arttion,  often,  but  not  always, 
higher  than  the  cuitain.     Towers  include  llie 


TOWE] 


Towbr;  Ravxnsthobpr,  Nurthamptonshibe  ; 


Towbk;  Briblinoton,  Somi 


I,  Dozen,  Tvkol;  ■ 


TOWER 
iLDcient  Pliaros  and  the  modem  Lighthouse;  the 
Keep,  the  Gateway  Tower,  and  other  projecting 
breaks  in  the  walls  of  medieval  castlea  (see 
Castle) ;  the  Pele  Tower,  and  other  isolated 
towers  of  defence,  observation,  or  refuge  of 
feudal  times;  the  Round  Tower  in  its  limited 
and  its  more  general  senses ;  the  Lat,  Stamba, 
Vimana,  SJkra,  and  the  so-called  Pagtida,  in  all 
its  meanings,  and  often  the  Tope  and  Stupa ; 
the  Campanile  of  Italy ;  the  BeU  Tower  of  the 


Towbb;  Cathbdral  of  Laos;  Nobthwksi  Tower. 

Christian  world,  including  the  Central  Tower 

(see  below),  the  spire-topped  tower  or  Steeple  ; 
the  Minaret  of  Islam  ;  the  Shot  Tower ;  the 
Water  Tower ;  the  Clock  Tower  in  all  its  forms, 
and  the  Betfroi ;  and,  in  modem  times,  such 
engineering  works  as  the  uprights  set  to  carry 
the  anchorage  of  the  suspension  bridge ;  also,  in 
fnct  though  not  in  name,  the  high  niuny-storied 
office  buildings  or  sky  scrapers  of  the  United 
States,  when  sssuming  the  form  of  a  shuft  of 
uniform  width  and  <lepth,  high  in  proportion  to 
horizontal  dirnensions,  and  rising  above  sur- 
rounding structures. 

The  general  rule  is  that  towers  stand  upon 
8S0 


TOWER 

the  ground,  and  rise  from  it  without  serious 

break  in  their  verticality ;  but  there  ar«  tniimr- 

tant  exceptions.     The  whole  class  of  Central 

Towers  (see  below)  are  without  continuous  vei- 

tical  lines,  except  aa  the  reentrant  angle  of  nave 

and  transept  ia  carried  up  by  the  projecting 

angle  of  the   tower.     The   church  towera  of 

London  city  are,  in  some  notable  instances,  set 

upon  the  roofs  of  the  columnar  porticoes  of 

their  fronts  (see  cut  under  Gibbs);  and  this, 

thniiirh  an  obvious  anomaly,  baa  been  fol- 

elsewhere,  and  makes  an  important 

e  of  a  subordinate  style  of  neoclassic 

(For  the  gateway  towers  of  India, 

lich  a  similar  plan  was  followed  in 

»rly  times,  see  Gopura  ;  and  for  its 

»rance  in  mediaeval   pseudo-Byzan- 

brms  see  Ruaaia ;    see  also  BcAni ; 

0  and  cuts ;  Turret ;  and  cuts  imder 
im,  France,  Germany.) 

ler,  ThnrmbHeh;  Tharmformfn  alJrr 
ltd  Lander;  C.  A.  Levi,/.  Campanili  di 
la. 

1  Tower.    (See  under  B.) 

Etn  Tower  (in  French,  Tour  de 
•e).  A  church  tower  supposed  to 
l)een  built  from  funds  raised  by  aell- 
le  privilege  of  using  in  Lent  butter 
ther  things  not  compatible  with  the 
There  are  several  towera  called  bj 
ime,  as  one  attached  to  the  cathedral 
len. 

itral  Tower.      In  a  special  sense, 
at    the    crossing   of  a  church,  and 
ire  resting  upon  open  arches  and  de- 
1  piers.     One  of  the  most  remarkable 
.t  of  the   Creisker  at   Saint-Pol-de- 
(see    Fi-ance,    Part    V.) ;    another 
higher)  is  at  Saliabuiy  (see  Eng- 
land); but  many  esist  in  all  the 
medixval  styles,  and  many  more 
have  been  ruined  by  the  burning 
.   of  the  roofe  of  the  churches.     The 
)  towers  named  above  are  crowned  by 
h  stone  spires.     Other  central  towers 
-  are  finished  as  Lanterns,  as  in  S. 
Ouen  at  Rouen  (see  France,  Part 
III.).     Tlie  cupola  at  the  crossing 
of  a  Byzantine  or  a  neoclassic  church  is  to  be 
compared  with  the  central  tower  (see  plate«. 
Vol.   I.,  frontispiece,  xxis.,  xxxiv. ;  VoL  III., 
plates  XV.,  xvi.,  xx.) 

Eiffel  Tower.  A  tower  built  of  cast  iron  and 
wrought  iron,  in  the  Champ  de  Mare,  Paria,  aa 
a  decoration  of  the  great  exposition  of  1889.  It 
was  constructed  under  the  direction  of  A.  G. 
Eitfel,  an  engineer,  and  is  three  hundred  metres 
high,  or  nearly  one  thousand  feet,  being,  there- 
fore, much  the  highest  building  in  the  world, 
Pele  Tower.  (See  under  Pele.) 
RouDd  Tower.  (See  under  R  ;  see  also  Bell 
House.) 


UQ 


Wall  Tower.     A  tower  Iniilt  in  connection 
with,  and  fonuhig  an  essential  part  of,  a  wall ; 


Towbr;  Citvroh  o 


r  Visnna;  c.  ITiT. 


especi&lly  one  of  a  scries  occurring  in  a  mural 
fortificatioii,  as  a  city  wall. 


Watch  Tower.  A  lofty  Htnicture  intemieil 
t<i  enable  the  approach  oF  enemies  to  lie  cletccted, 
aH  by  sea  or  through  a  nnuintaiii  pass.     The 


TCWER  OF  SILENCE 
term  is  often  a[iplie<l  loosely  to  uiLy  high  build- 
ing whose  use  is  not  know)i.     (See  Bell  House; 
Echauguettc;  Noraghe;  Talayot.) 

Water  Tower.  A  tower  constnicted  to  hold 
a  column  of  water  at  a  level  higli  enough  to 
Muiiply  fountains  or  to  afford  a  head  for  the  dis- 
tribution of  water  through  a  system  of  pipes  for 
fire  serviee,  etc. ;  sometimes  movable,  and  even 
light  enough  to  be  ilraggeil  by  horses  to  a  con- 
flagration.    (See  Stand  Pipe.) 


R  Towbk;  hbb  t 


C  FUM. 


White  Tower.     The  keep  or  donjon  of  the 

fortress  called  the  Tower  of  London.     (See  that 

TOWHH  OF  LONDON.  In  England,  com- 
monly called  The  Tower,  as  a  building  much 
identified  with  English  history  and  romantic 
tradition.  A  very  ancient  castle  on  the  north 
side  of  the  Thames,  now  ijseil  for  various  pur- 
poses, ait  a  mnseum.  and  a  place  of  storage  for 
valuable  national  ixiKsessions. 

TOWER  OF  BHiEHCE.  A  tower  aeetl  by 
the  Parsecs  for  the  ex|M)siire  of  deail  bodies.  Th.' 
buildings  are  alxiut  forty  feet  in  height,  and  of 
large  diameter;  with  smooth  cylindrical  wall, 
unbroken  except  by  one  doorway.  They  have  a 
grated  floor  a  few  feet  below  the  top  of  the  wall. 
uinni  which  bodies  are  laid  exposes!  to  lrird> 
of  prey,  the  separated  lx)nes  falling  int<i  pitn 
l>elow.  AUo  Dahknie  ;  Dokhniu  ;  Dnkmeh. 
B4'> 


TOWN 
TOWN.  Ill  nncient  times,  a  collection  of 
houses  enclosed  by  a  wall  of  defence,  with  mural 
towers  and  fortified  gates.  In  moilem  times  any 
collection  of  houses  larger  than  a  village.  In  the 
United  States,  a  geographical  subdivision  of  a 
county,  a  township ;  but  in  thickly  populated 
countries  the  town  is  the  area  occupied  by  an 
agglomeration  of  houses  under  a  specific  town  or 
municipal  government.    (See  City.)  —  H.  V.  B. 


TRACERY 
contrasted  with  any  fonu  of  arched  construc- 
tion ;  hence,  by  extension,  an  entablature. 

TRACERT.  Decoration  made  up  of  lines  or 
of  narrow  bands  and  filleta,  or  of  more  elabo- 
rately moutdwl  strips,  but  always  without,  or 
with  but  little,  representation  of  uattiral  ob- 
jects (but  see  Branch  Tracerj-,  below).  By 
extensiuti,  and  because  the  word  became  i<lenti- 
fieii  with  the  subdiviaions  of  a  window,  dwijii 


TrABEATBD    CoSHTRUCTlOSi     CLOISTER    OF    S. 

TOWN,  iTHiHi. ;  architect;  b.  178+;  d. 
June  13,  1S44. 

In  1829  he  formed  a  partnership  with  A.  J. 
Davis  and  designed  the  State  Capitol,  the  Epis- 
copal church,  an<l  several  residences  in  New- 
Haven.  He  built  also  residences  in  Northamp- 
ton, Massachusetts,  the  city  hall  in  Hartford, 
Connecticut,  churches  in  New  York,  the  State 
Capitols  of  Indiana  and  of  North  Carolina,  and 
eei-eral  official  buildings  in  Washington. 

Dunlap,  Arts  of  Design ;  Arrh.  Pub.  Sue.  Dic- 
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L  Pacf.  Romk:    Uppbr  Stoii 
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TOWMHOU8B.  .1.  The  same  as  Town 
Hall  (which  see  under  Hall) ;  hence,  by  extension 
anil  often  jocosely,  the  Jail,  or  the  Poorfiouse, 

H.  A  mansion  in  town  aa  distinguished  from 
a  country  residence. 

TRABBATED.  Constructe<l  with  horizontal 
Wains  or  lintels.  (Compare  Arcuate  ;  Post  and 
Lint^'l  Constniction.) 

THABBATION.  Lintel  const  motion  as 
M43 


in  pierced  patterns,  in  which  the  ii|)eninge  show 
dark  on  light  from  without  and  light  on  (Urk 
from  within  (see  Bar  Tracery,  below).  The 
term  when  use<l  without  qualification  has  c»nie 
to  mean  Gothic  window  tracery  exclusively; 
but  precisely  similar  tracery  waa  used  contcm- 
jKiraneously  in  stone  relief,  in  wood  carving,  as 
on  doiira  and  pieces  of  fiindture,  and  in  pierceii, 
I'ast,  and  wrought  metal.  Tracery  of  totally 
ditferent  character  is  founil  in  scrollwork  of  the 
simpler  kinds,  aa  in  Roman  so-called  Arabesques, 
Stra|iwork,  and  Interlaced  Ornament,  and  in 
Northern  sculpture  of  the  early  Middle  Agi's 
(see  St'andinavia,  Architecture  of)- 

It  was  customaiy  in  antiquity  to  fill  a  large 
window  with  screenwork  or  grating,  often  of 
bronze,  sometimes  of  piercetl  marble  slabs. 
These  were  not  intended  to  hold  glass,  wliich 
was  rare  in  the  windows  even  of  the  later 
Roman  Imperial  ejwch.  In  the  earlier  Middle 
Ajri-K  glass  was  also  uncommon  ;  and  winilooii 
844 
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Tracbhv.   Fio.   4:    Kohkn   Tathkohal;    Vr 


Wl-wr    l(«rtiti.-i. 


•-.^jgC 


SL. 


Tkaofkv,    Fill.    :[ ;    Rouk; 


tilkil   with   admirable   traceiy  exist,  in  which 
there  is   no  refcreuce  whatever  to  gInBs,   biit 


TRArBIl 

where  the  trat-ery  itself  helpa  to  keep  from  the 
interior  tuo  Kreat  a  mass  of  rain  or  snow.  In 
the  simpler  buildings  of  the  Romanesque  epoch 
the  openings  were  small,  and  were  left  plain. 
With  the  earliest  years  of  Gothic  architecture, 
decorative  glass,  which  was  already  in  use, 
became  more  acceiuithle  as  well  as  richer,  and 
at  the  B&me  time  the  introduction  of  cuspiiig, 
within  jwiiited  anhea  and  round  and  oval  win- 
dows, made  the  |>attem,  the  lights  and  darks, 
interesting.  Here,  then,  was  the  commence- 
ment of  window  tracery.  An  upright  mulliou 
would  carry  a  tympanum  of  plain  cut  stone 
walling,  through  which  a  circle  was  cut,  and 
this  circle,  and  the  two  pointed  arches  carried 
by  the  mullion  au<l  supporting  the  tyuipanniu, 
woulil  be  filled  with  cusps.  This  earliest  tra- 
ceiy  was  then  plate  tracery ;  and  that  of  CTen 
the  royal  domain  of  France  continue<l  to  be  of 
this  character  as  late  as  121!0  (see  Figs.  1  and 
2),  or  thereabout,  althongh  signs  of  a  change 
were  not  unknown  (see  Fig.  3),  In  Italy  plate 
tracery  remained  in  use  much  later  (see  Fig.  5), 
and  was  in  fact  the  prevailing  manner  of  filling 
large  windows  until  very  late  in  the  Gothic 
e)HK'h,  the  middle  of  the  fourteenth  century  or 
tliercabout,  when  an  attempt  at  bar  tracery  was 

Although  glHHH  was  now  the  rule  for  win- 


TRACEBT 
dows,  and  tracery  was  usually  arran^l  fiir 
glass,  .wme  of  the  finest  examples  fill  the  open- 
ings of  cluisterti  and  the  like,  where  no  glaM 
was  intendeil  to  be  used  (see  Fig.  C).  There 
ai'e  even  cases  where  traceiy  acts  as  a  part  of 
the  constnictioit  elsewhere  than  in  windows,  ati 
in  Fig.  7  ;  but  these  are  generally  late,  and 
may  be  considered  as  fanciful  variants  of  the 
Gothic  structure.  The  poaaible  structural  value 
of  tracery  was,  however,  studied  in  Venice,  and 
the  celebrated  second  story  arcade  of  the  Dui-al 
Palace  (see  Fig.  8)  is  an  instance  of  perfectly 
balanced  arcuated  construction  combineil  with 
perfectly  harmonized  decorative  effect,  carrying 
as  it  does  a  lofty  wall  of  great  thickness,  and 
floors  and  roof  of  unusual  weight,  because  of 
the  great  size  of  the  halls  enclosed.  This 
system  was  copied  in  the  fourteenth  century 
(jothic  palazEi,  hut  none  of  the  private  builil- 
ings  equalled  the  Ducal  Palace  in  the  perfei-t 
carrying  out  of  the  idea. 

In  England,  window  tracery  was  a  favourite 
study  of  the  Gothic  architects.  What  is  called 
Flowing  Tracery  begins  with  the  fourteenth 
century  (see  Fig.  9),  Ket  Tracery  see  (Fig.  10) 


is  a  variety  of  it.     These  varieties    lasteil    in 
England    until    the    advent   of   Perpendicidar 


;  Cathedrai.  or  Ttiui.  {Fr* 


Tracery  late  in  the  fLiurteeiitU  I'eutury,  Fig.  11   I  worthy  of  rttiidy.     Here  also  is  an  admirable 
showing  what  w  in  a  way  transitional.     Figures  |  instauce  uf  solid  or  panel  tracery  with  wliii'li 

the  stone  i^eiling  is  entirely  tilled. 

—  B.  S. 
Bar  Traceiy.  That  form  of  winduw 
tracery  whicli,  in  Gothic  architecture, 
snceeeiled  the  earliest  Gothic  tracer;'. 
At  tirKt  the  miillioua  consisted  of  one 
or  mure  slender  shafts  with  bases  and 
capitals.  In  later  bar  traceiy  the 
nmliiuns  are  merely  vertical  muiddeil 
liare  of  stone,  the  mouldings  splitting 
II nd  dividing  to  start  the  Tarioiis 
branching  elements  which  fill  the  win- 
dow head. 

Branch  Trscarjr.     A  form  of  Gothi<- 
tracery   occasionally   seen    in    German 
churches  of  the   end   of  the  fifteenth 
centurj'  and  beginning  of  the  sixteenth, 
in  whiih  the  tracerj-  is  made  to  imitate 
nistic  work  of  boughs  with   the  bark 
and  knotH,  perhaps  in  imitation  of  the 
fancies   of  the   German  stained   glass 
workers  of  the  time.     The  portal  of  a 
cluirch  at  ChemnitE  is  a  noted  example. 
Fan  Tracary.     The  peculiar  decoration  of 
fan-raulted  roufi^  in  which  rib»  are  suggested, 
though  the  construction  is  no  longer  rib  vault- 
ing, but  is  solid  in  a  single  Shell  of  cut  stone. 
(See  Tinder  Vaulting.) 

Flowing  Tracery.  Tracerj-  in  windows,  ga- 
bles, and  surface  panelling,  which  abounds  in 
waving  lines  into  which  the  mullions  pass 
tangentially,  an  distinguished  frou)  Geometrical 
Tracery  with  its  circles  and  foils  or  featherings. 
and  "Perforated  "  Tracery.  (See  Flamboyant.) 
Oeoraetrloal  Tiacery.     That  in  which  faniil- 
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12  and  13  show  the  perfected  Perpendicular 
style,  which  laste<l  longer  than  any  other,  and  is 
more  eharacteriatically  English. 

Besides  window  tracery,  that  of  the  four- 
teenth century  parapets,  especially  in  France,  is 
of  great  beauty  (see  Figs.  14  and  15). 

Late  Perpendicular  work  is  sometimes  en- 
riched by  floral  sculpture,  as  in  the  church  uf 
RushJen  (see  Figs.  16  and  IT).  These  speci- 
mens are  not  piiirce<l ;  tjiey  are  merely  panels 
canned  in  low  relief;  hut  Fig.  18  shows  similar 
decoration  in  window  tracery. 


Figure  1 9  is  given  to  show  the  effectiveness  of 
winilow  tracery  when  the  shape  of  the  mullion 
and  of  the  curved  bars  which  spring  from  the 
mullions  is  what  it  should  be,  tuimely,  thin  on 
the  face  of  the  wall  and  very  deep  in  tlie  thii'k- 
nese  of  the  wall.  lu  this  respect  the  earlier 
English  work  is  less  successful  than  the  grent 
mass  of  Continental  work,  but  the  example 
before  us  of  lute  fourteenth  century  work  is 
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inr  geonietrioal  forma  prevail,  such  as  circles 
and  triangles  with  curved  sides,  as  distinguished 
from  flowing  or  flamboyant  tracer^-. 

Net  Tracery.  Gothic  tracer}-,  as  of  win- 
dows, in  which  tlie  openings  are  of  nearly  the 
same  si/.e  ami  of  approximately  the  same  form. 

Perlorated  Tracery.  Same  as  Plate  Tra- 
cery, below, 

Plate  Tracery.  That  which  is  composed  of 
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TRACHBLIUM 
opeoingB  pierced  usually  in  thin  elaha  of  stone, 
the  design  being  iu  the  Bhape  and  diapoHition  of 
the  openings,  not,  aa  waii  the  v-aae  with  Bar 
Tracery,  in  tlie  solid  parts  or  moulded  inullions 
dividing  the  openings.  It  waa  common  in  the 
late  round-arched  and  early  pointed  styles,  and 
originated  in  the  circular  opening  which  was 
pierced  through  the  tympanum  between  the 
heads  of  coupled  windows  and  under  the  label 
which  covered  and  united  them  with  a  single 
arch.  These  openings  were  afterwards  multi- 
plied with  beautiful  eflect,  as  in  the  famous 
rose  window  of  Chartrea  and  of  the  transept 
of  Lincoln.  Plate  Tracoiy  was  characteristic  of 
Italian  architecture  throughout  the  whole  med- 
ieval period. 


Retlonlated  Trocsry.  Same  as  Net  Tra- 
cery. 

Btomp  Tiacwy.  A  kind  of  tracery  charac- 
teristic of  the  decline  of  medieeval  art  in  Ger- 
many in  the  sixteenth  century,  consisting  of  a 
sort  of  flamboyant  traceiy  with  frequent  inter- 
penetrations  and  truncated  ends. 

TRACHBIiITTM.  In  a  Grecian  Doric  column 
that  part  of  the  necking  which  comes  between 
the  hypotrachelium  and  the  capital  proper. 
What  it  is  exactly  depends  upon  wliat  the 
hypotrachelium  is  ;  thus,  in  Vol.  II.,  cols.  295, 
29G  (Grecian  Architecture),  the  liorizontal  lines 
at  bottom  indicate  the  groove  or  channel ;  if 
'  this  be  the  hypotrachelium,  then  the  trachelium 
is  the  wliole  space  above  this  to  the  spreading 
out  of  the  bell  of  the  capital. 

TRACINO  CLOTH.  A  smooth  linen  fab- 
ric coated  with  size  to  make  it  transparent  and 
fit  for  tracing ;  na«l  by  draughtsmen  for  draw- 
ings because  less  destructible  than  tracing  pa- 
per, and  because  it  makes  possible  an  indefinite 
number  of  repetitions  of  drawings  made  upon 
it  by  sun  print  and  other  processes. 

THABOIGL.  An  instrument  for  drawing 
arcs  of  large  radii  and  ellipses.  (Sec  Beam 
Compass,  under  Compftaa  ;  Ellipsograi>h.) 

TRANBEKITA.     Ill  early  Christian  archi- 


TRANSPORTATION 
lecture,  a  can-etl  open  lattice  work,  or  screen 
of  marble,  or  of  fine  metal  work,  used  to  en- 
close shrines. 

TRAirSBPT.  Any  large  division  of  a 
building  lying  across,  or  in  a  direction  con- 
traiy  to,  the  main  axis.  In  a  Christian  basilica 
the  large  and  high  structure  immediately  next 
the  apse,  on  the  side  nearer  the  main  entrance ; 
usually  so  high  that  the  nave  and  aisles  stopped 
against  its  wall ;  and  also  more  open  and  Urga 
within  than  any  other  part  of  the  church.  In 
a  cruciform  church  the  transept  is  commonly  of 
the  same  section  as  the  nave  ;  it  may  have  two 
aisles,  like  the  nave,  or  one,  or  none.  Tliat 
part  which  is  to  the  north  when  the  sanctuary 
is  at  the  east  is  the  ijorth  arm  of  the  transejit, 
often  called  simply  north  transept,  and  that  to 
the  south,  similarly,  the  south  transept,  the  hay 
of  the  nave  lying  between  being  known  as  the 
Crossing.  Occasionally,  in  England,  there  are 
two  complete  transepts,  and  the  nomenclature 
then  is,  Northeast  Transejit,  ISouthwest  Tran- 
sept, etc. 

TRANSFORMER.  (See  Electrical  Appli- 
ances.) 

TRANSITION.  In  architectural  style,  the 
pasMng  from  one  style  to  another.  This  process 
is  always  slow,  and  is  marked  by  the  designing 
of  buddings,  or  parts  of  buildings,  in  which  the 
new  style  is  not  yet  fiilly  in  control.  This  will 
be  more  visible  in  buildings  of  secondaiy  im- 
portance, though  occasionally  a  monument  of 
gieat  size  and  cost  will  show  the  changing  style. 

The  transition  from  Romanesque  to  Gothic  is 
marked  by  the  architectural  style  of  domestic 
buildings  throughout  Europe,  nu<l  that  from 
Gothic  to  Renaissance  includes  the  whole  inter- 
esting florid  Gothic  of  France  and  Germany; 
while  ID  England  the  same  changes  go  on  at  a 
still  slower  pace,  that  of  the  sixteenth  century 
extending  indefinitely  into  the  time  of  the  Stuart 
monarchs.  (See  Elizabethan ;  Gothic  Archi- 
tecture in  England ;  Tudor.) 

TRANSOM.  A  horizontal  bar  of  Htone, 
metal,  or  wood,  as  distinguished  from  a  Mul- 
lioii ;  esjiecially  one  across  a  door  or  window- 
opening  near  the  top.     (Compare  Mullion.) 

TRANSOM  BAR.  A  comparatively  slight 
and  sut)onliuat«  transom  ;  e8|iecially,  iu  modem 
usage,  a  bar  separating  a  fanlight  from  the 
o|)ening  below. 

TRANSOM  LIOHT;  WINDOW.  The 
opening  a1)0ve  a  transom  when  fitted  as  a 
winilow,  very  commonly  small,  as  in  the  doors 
of  chambers  in  hotels  and  the  like ;  more  rarely 
large  and  architectural  (comjjare  Fanlight). 

TRANSPORTATION.  In  architecture, 
the  moving  of  building  nintcrial,  espei-ially  in 
large  quantities  or  in  single  pieces  of  great  size 
and  weight.  In  modem  building  this  has  no 
difficulty,  nor  is  it  other  than  a  question  of 
appropriation  of  more  or  less  money  for  the 
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TRANSVERSE  STRENGTH 

purpose.  The  oltl  net'essity  commonly  felt  by 
builders  of  limiting  their  efforts  to  the  material 
of  the  neighbouring  quarry  or  the  like,  can 
hardly  l^e  said  to  exist.  (See  under  Stone  the 
constant  mention  of  materials  used  in  building, 
though  drawn  from  a  very  distant  source.) 

Under  the  conditions  prevalent  in  ancient 
times,  without  steam  or  other  mechanical  power 
of  the  sort,  the  moving  of  large  masses  must 
have  involved  the  labour  of  many  men  and  ani- 
mals, and  much  time.  The  processes  em- 
ployed have  been  most  carefully  and  ingeniously 
discussed  by  August  Clioisy  in  the  opening 
chapters  of  his  Histoire  de  V Architecture. 

TRANSVERSE  STRENGTH.  (See 
Strength  of  Materials.) 

TRAP  (I.).  Same  as  Trap  Door  (which  see 
under  Door). 

TRAP  (II.).  Igneous  rocks  like  diorite  and 
diabase.  —  G.  P.  M. 

TRAP  (III.).  In  plumbing,  a  device  at- 
tached to  a  plumbing  fixture,  and  consisting 
essentially  of  a  bent  or  U-shaped  part  of  a 
pipe  (with  or  without  enlargement),  which, 
while  it  permits  the  discharge  of  water  when 
the  fixture  is  used,  is  intended  to  retain  a  suf- 
ficient quantity  to  form  a  water  seal  against  the 
passage  of  air  or  gases  from  soil,  sewer,  or  waste 
pipes.  There  are  many  kinds  of  traps,  such  as 
drain  and  sewer  traps,  wa8te-])ipe  traps,  non- 
siphoning  traps,  and  traps  with  anti-siphon 
vent  attachments.     (See  House  Drainage.) 

—  W.  P.  G. 

Bell  Trap.  A  trap  consisting  of  a  bell 
or  cup  inverted  over  the  mouth  of  the  pipe, 
which  risi's  under  it  from  the  bottom  of  a  basin 
or  cistern.  It  is  so  adjusted  that  the  edge  of 
the  bell  is  submerged  by  the  liquid  which 
drains  into  the  basin.  Thus,  the  liquid  can 
pass  under  the  bell  to  the  pipe,  while  the  gas 
is  prevented  from  rising  by  the  bell. 

D  Trap.  A  trap  having  the  general  shape 
of  the  letter  D,  or,  at  least,  one  nearly  semi- 
circular bend  and  no  more,  as  a  boxlike  re- 
ceptacle into  which  a  soil  pipe  empties  and 
another  leads  out.  This  form  is  not  used  in 
good  modem  work. 

Orease  Trap.  A  fixture  or  device  for 
preventing  the  accumulation  of  kitchen  grease 
in  waste  pipes,  whereby  they  become  stopped 
up.  Grease  traps  retain  the  grease  and  permit 
it  to  solidify.  Some  forms  made  in  iron  or 
brass  are  attached  directly  under  the  kitchen 
or  pantry  sink.  Sometimes  grease  traps  of 
iron  or  stoneware  are  placed  outside  of  the 
building,  on  the  line  of  the  kitchen  drain. 
They  are  useftil  for  kitchens  of  large  institu- 
tions. —  W.  P.  G. 

S  Trap.  Any  trap  formed  by  a  double  or 
S  cnr^'e  in  a  pipe. 

TRAP  DOOR.     (See  under  Door.) 

TRASCORO.      In   Spanish   church   archi- 
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TREAD 

tecture,  a  part  of  the  choir,  or  enclose*!  space 
for  the  clergy  or  choristers,  which  part  is  sepa- 
rated from  the  main  choir, 'as  by  the  open  pas- 
sage at  the  crossing  of  the  nave  and  transept. 
This  separation  is  made  in  Seville  and  Santiatro 
cathetlrals,  where  the  names  given  are  ront 
(choir)  for  the  western  half,  and  capilla  mnyitr 
(greater  chapel)  for  the  eastern  part ;  but  some- 
times the  eastern  part  is  called  the  coro  and 
the  western  part  the  trascoro. 

TRASS.  A  Yolcjinic  substance  found  in 
the  valley  of  the  Rhine  and  in  Holland,  which 
closely  resembles  the  pozzuolanas  of  Italy,  and, 
like  them,  is  used  to  give  hydraulic  properties 
to  common  lime  for  building.  It  occurs  gener- 
ally in  pulverulent  lumps  which  require  to  In* 
pulverized  and  mixed  with  lime.  A  good  pro- 
portion to  form  hydraulic  mortar  is  one  part  by 
volume  each  of  lime,  of  trass,  and  of  san«I. 
(Also  written  Terrass.)  —  W.  R.  H. 

TRAVE.     A.   A  cross  beam. 

B.  One  of  the  divisions  or  bays,  as  in  a  ceil- 
ing, made  by  cross  beams.  In  this  sense  also 
called  travis,  traviss,  or  trevis. 

TRAVELLER.  Same  as  Travelling  Crane 
(which  see  under  Crane).  Properly,  that  part 
which  travels  oidy. 

TRAVERSE  Any  member,  or  stmcture,  set 
or  biult  across  an  interior  or  an  opening ;  especially 

A.  A  screen,  railing,  or  other  barrier,  used  to 
keep  away  intruders,  to  allow  of  passage  from 
one  place  to  another  by  an  official  or  dignitan*, 
or  to  conceal  anything. 

B.  A  Transom,  or  the  horizontal  member  of 
a  Chambranle.     (Compare  Ascendant.) 

TRAVERTINE.  A  building  stone,  consist- 
ing of  carbonate  of  lime  deposited  from  solution 
in  the  wateris  of  springs  and  streams.  One  of 
the  most  celebrated  is  the  so-called  lapis  Ti- 
bmiinns  of  Tivoli,  Italy,  which  was  so  largely 
used  in  the  buildings  of  ancient  R4)me.  The 
so-called  onyx  marbles  are  also  travertines. 

—  G.  P.  M. 

TRAVIATED.  Having  a  series  of  trans- 
verse divisions  or  bays,  referring  to  ceilings. 

TRAZZO.  Same  as  Terrazzo  Yeueziano, 
as  a  trazzo  fioor. 

TREAD.  A,  That  part  of  a  step  in  a 
stairway,  of  a  doorsill,  or  the  like,  upon  which 
the  foot  rests,  as  distinguished  from  the  riser. 
The  term  applies  equally  to  the  upper  surface 
alone,  and  to  the  plank,  slab  of  marble  or 
slate,  or  thin  casting  of  iron,  in  those  staircasts 
where  each  step  is  not  a  solid  mass.    (See  Stair. ) 

B.  The  horizontal  distance  from  one  riser  tn 
the  next.  Thus,  a  stair  is  said  to  have  1-i 
inch  tread,  that  being  the  whole  distance  whicli 
a  person  moves  horizontally  in  ascending  one 
step.  This  distance  is  measured  without  re- 
ganl  to  the  nosing,  w^hich,  where  it  exists, 
projects  beyond  the  riser  in  each  case.  (See 
also  Flier;  Going;  Winder.)  — D.  N.  B.  S. 
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TREASURY  OF  ATRBUS 

TRXSASURT  OF  ATREUS.  A  building 
of  unknown  date  at  Mycenae  in  Greece,  now 
known  to  have  been  a  grave  chamber.  (See 
the  cuts  under  Stone  Cutting.) 

TRECENTISTI.  In  Italian  art,  the  people 
of  the  fourteenth  century,  used  especially  of 
literary  men,  scholars,  and  artists.  (See  Tre 
Cento.) 

TRE  CENTO.  In  Italian  art,  the  fourteenth 
century.  (Compare  Cinque  Cento;  Quattro 
Cento ;  Sei  Cento.) 

TREENAIL.  A,  A  large  pin  of  hard  wood 
usetl  in  mediaeval  woodwork  and  in  modem  use, 
for  fastening  together  timbers,  as  especially  in 
shipbuilding.  It  is  now  little  used  in  archi- 
tecture, at  least  iu  the  United  States. 

B.  Same  as  Gutta,  in  Greek  architecture, 
l)e(*^U8e  of  the  theory  that  the  guttae  repre- 
sent the  heads  of  nails,  or  pins. 

TREE  OF  JESSE.     (See  under  Jesse.) 

TREFOIL.  A  panel,  an  opening,  or  a  di- 
vision of  tracery,  having  three  foliations,  or 
lobes,  separated  by  cusps.     (See  Foil.) 

TRELLIS  (n.).  A,  Screenwork  made  of 
strips  crossing  one  another,  either  at  right 
angles  or  in  a  more  elaborate  pattern.  The 
most  usual  form  is  that  made  of  thin  laths  of 
wood.     By  extension, — 

B.  An  arbour,  or  framework,  for  the  support 
of  vines. 

TRENAIL;  TRENNEL.  Same  as  Tree- 
nail. 

TRENCHED.  Inserted  or  let  in,  as  the 
edge  of  a  board  or  plank  into  the  surface  of 
another  one,  as  described  under  Dado  (v.)  and 
House  (v.).  The  term  is  mainly  British  in  its 
use.  A  trenched  joint  may  be  either  simply 
where  the  whole  width  of  one  board  is  let  into 
a  groove  in  the  other;  or  tongued,  where  the 
groove  is  narrower,  and  the  inserted  board  has 
to  be  cut  with  a  tongue ;  or  dovetailed  trenched, 
where  the  groove  is  cut  spreading  as  it  enters, 
so  that  the  tongue  has  to  be  shaped  like  a 
dovetail. 

TRESOUERRAS,  FRANCISCO  ED- 
IT ARDO  ;  architect,  sculptor,  painter,  musi- 
cian, and  poet;  b.  March  13,  1745  (at 
Celaya,  Mexico);  d.  Aug.  3,  1833. 

"  The  Michelangelo  of  Mexico."  Tresguerras 
was  a  pupil  of  the  painter  Miguel  Cabrera  for  a 
short  time  at  the  Academy  of  S.  Carlos,  in  the 
city  of  Mexico.  He  did  not  have  the  advantage 
of  European  travel  and  study.  His  activity 
wa«  confined  to  a  group  of  cities  in  the  vicinity 
of  Celaya.  He  began  as  a  painter  and  after- 
ward took  up  wood  carving,  and  acquired  ex- 
traordinary skill  in  that  art.  He  probably 
learned  the  elements  of  architecture  from  the 
Jesuits,  who  supj)lied  him  with  a  Vignola  and 
other  architectural  works.  Tresguerras*s  work 
as  an  architect  is  characterized  by  great  origi- 
nality and  beauty  of  proportion,  especially  in 
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domes  and  towers.  His  interiors  are  extremely 
rich.  His  best  building  is  the  church  of  Nuestra 
Seiiora  del  Carmen,  at  Celaya.  Other  important 
works  are  the  convent  churches  of  S.  Rosa  and 
S.  Clara  in  Quer^taro,  the  Alarson  Theatre  in 
San  Luis  Potosi,  the  bridge  of  La  Liga,  the 
beautiful  church  of  La  Conception  in  San  Miguel 
de  Allen  da,  and  other  works.  His  most  im- 
portant picture  is  the  altarpieee  of  the  church 
of  S.  Rosa  in  Quer^taro.  At  the  age  of  seventy 
he  became  an  enthusiastic  supporter  of  the 
Mexican  revolution. 

Sylvester  Baxter,  A  Great  Mexican  Architect  iu 
American  Architect,  Vol.  LV.,  1897. 

TRESHAM  (TRESSAM),  SIR  THOMAS ; 

amateur  architect ;  b.  alxnit  1543  ;  d.  1605. 

In  1573-1574  hewassheriif  of  Northampton- 
shire. From  1581  to  1588  and  again  in  1597 
and  1599  he  was  imprisoned  as  a  Catholic.  He 
built  the  market  house  at  Rothwell,  the  "  tri- 
angular lodge  "  at  Rushton,  and  the  new  building 
at  Lyveden. 

Gotch,  A  Complete  Account  of  Buildings  by  Sir 
Thomas  Tresham;  Gotch  and  Brown, '  iiVwdw- 
sance  in  England. 

TRESTLE.  A  frame  consisting  usually  of 
uprights  with  a  crosspiece  (conunonly  called  a 
"liorse  **) ;  the  uprights  set  at  an  angle,  so  as  to 
spread  at  the  bottom ;  the  whole  used  as  a  fu])- 
port,  as  for  a  table  or  for  a  scaffolding.  Trestle 
work  is  a  series  of  trestles  braced  in  every  direc- 
tion, and  often  carried  to  a  great  height,  or  to  a 
great  length,  unsupported,  as  in  bridges ;  used 
in  extensive  scaffolding,  and  in  railroad  work. 
It  is  sometimes  of  iron  or  steel,  but  generally 
of  timber. 

TRIANGLE.  A  drawing  instrument  in  the 
form  of  a  mathematical  right-angled  triangle  cut 
from  a  flat  thin  piece  of  wooil,  hard  nibber, 
celluloid,  or  metal,  or  framed  of  three  strips ; 
used  for  drawing  parallel  lines  at  any  given 
angle  by  sliding  it  along  the  fixed  blade  of  a 
T-square,  straight  edge,  or  the  like.  The  right- 
angled  side  serves  for  lines  perpendicular  to  the 
blade,  the  oblique  side  for  inclined  lines.  The 
commonest  forms  of  triangle  have  acute  angles 
both  of  45°  or  one  of  30°  and  one  of  60° ;  but 
special  forms  are  made  with  other  angles  fur 
lettering  and  other  special  purposes.  Calletl 
also  Set  Square.  —  A.  D.  F.  H. 

TRIAPSIDAL.  Having  three  apses.  The 
two  more  usual  dispositions  of  a  triapsidnl 
church  are,  that  with  three  apses  at  the  eastern 
end,  jw  one  at  the  end  of  the  choir  an<l  two 
tenninating  the  side  aisles ;  and  that  with  three 
apses  on  the  east,  north,  and  south  sides  of  a 
central  towTr,  or  central  square,  into  which  the 
nave  and  its  aisles  open  on  the  western  side. 
(See  Latin  Architecture;  Romanesque  Archi- 
tecture.) 

TRIB6LO  (NICOL6  DEI  BRACCIKI  DEI 
PERICOLI) ;    architect,   landscape   architect, 
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TRIBUNAL 
sculptor,  and  painter ;    b.   1500 ;   d.  Sept.  5, 
15.10. 

The  nickname  Tribolo  (trouble)  was  given  to 
him  on  account  of  his  timidity.  He  entered  tlie 
atelier  of  Nnnni  Unghero  and  later  that  of 
Jncopo  Sansovino,  then  working  in  Florence. 
lu  iri25  he  was  invited  to  Bologna  to  continue 
the  liculpture  of  the  smaller  portals  of  the  fabric 
of  the  church  of  S.  Petronio.  (See  Giacomo 
della  Querela.)  Two  Sibjla  on  one  of  these 
portals  and  two  etatvies  in  the  Capella  Zambec- 
cari  at  S.  Petronio,  are  by  him.  After  the 
death  of  Andrea  Sansovino,  in  1529,  Tribolo  as- 
eiHtcd  Mosca,  Montelupo,  and  others  in  com- 
pleting the  sculpture  of  the  Caea  Santa  at 
LureUi.  After  the  election  of  Coaimo  I.  de' 
M«lici,  Duke  of  Tuscany,  in  1537,  Tribolo  was 
employed  in  laying  out  and  embellishing  the 
gardens  of  bis  villaa  and  palaces.  At  tlie  villa 
of  Caatello  he  made  two  fountains,  to  the  larger 
of  which  Ammanati  added  the  group  of  Hercules 
and  Ant^us  (see  Ammanati);  at  the  villa  of 
Pi-traio  he  constructed  a  fountain,  and  was  en- 
gaged in  laying  out  the  Boboli  Gardens,  Florence, 
when  he  died. 

Vasari,  Milanesl  ed. ;  MUntz,  RenaiMante ; 
I'erkins,  Tuncin  Sciiliilom:  AnKUillesI,  Falaizi  e 
rillr  apparlenenti  alia  li.  CoTimn  ill  TiiKanu ; 
tiuizzardi,  ta  tctilptart  ileltf  porle  di  San  Petronio 
ill  Bolngiia. 

TRIBUNAL.  A.  In  Roman  ar- 
clKL'ology,  that  part  of  a  basilica  used 
to  receive  the  seat  of  the  magistrates, 
and  also,  by  extension,  the  raised  seat 
or  [Mwt  of  any  person  of  authority. 

B.  A  platform  from  which  speeches 
nro  [lelivered,  or  where  a  presiding  offi- 
cer sits.  In  this  sense  used  very  loosely 
and  applie<l  also  to  the  court  or  magis- 
traey  itself,  or  to  any  bodj'  or  iudividuul 
to  which  important  matters  are  re- 
ferral. 

TRIBnNB.  A.  Same  as  Tribunal, 
in  either  sense. 

li.  Any  place  from  which  one  speaks, 
a  stage,  or  pulpit ;  especially  in  the 
French  Chamber  of  Deputies,  and  gen- 
erally in  French  legislatures  of  the 
jiast,  since  1789,  the  raised  desk  or 
jiulpit  from  which  members  addressed 
the  house. 

C.  Any  part  of  a  church  or  public 
building,  especially  distinguished  as  if  for  the  re- 
ception of  a  tribunal  platform  or  desk,  as  an  apse ; 
in  this  sense  used  \ery  loosely.  By  extension, 
any  apsidal  structure,  even  one  not  containing  a 
platform  for  speakers,  a  pulpit,  or  a  throne,  or 
magistrate's  chair.  0.  E.  Norton,  in  Church 
Jiitil'liug  in  the  MiOiUe  Ages,  applies  the  term 
to  all  three  of  the  great  apses  of  the  catheilral 
of  Florence,  east,  north,  and  south. 
Pito,  in  the  (London)  AiThitecfural  Rev 


TRIGLTPH 
January,  1899,  applies  it  to  the  central  apse  of 
the  same  church,  the  one  which  is  set  on  the 
axis  of  the  principal  nave,  as  distinguisheil  from 
the  two  others  of  precisely  similar  plan;  aud, 
indeed,  tribuua  is  the  local  (Italian)  name. 

—  R.  S. 

TRICIiIHIUM.  A.  A  couch  u|x)n  which 
persons  recline  while  at  meals ;  the  name  im- 
plying the  division  of  it  into  three  jmrts,  nearly 
separate,  enclosing  the  table  on  tlirce  sides,  tlie 
fourth  side  being  left  open  for  service. 

B.  By  extension,  a  dining  nxim  in  a  Roman 
house,  furnished  witli  a  low  table,  surrounded 
on  three  sides  by  couches.  In  general,  each 
couch  accommodated  three  guests  reclining,  the 
total  number  of  guests  being  thus  bmited  to 

TRICLINinM     FUNBBRE.        In     Roiiiim 

archieology,  an  arrangement  of  three  couches 
and  a  table  in  connection  with  a  tomb,  for  thi; 
purpose  of  occasional  banquets  in  honour  of  the 
dead.  One  such  near  Pompeii  is  an  open-air 
stnicture  of  masonry,  enclosed  by  a  low  wall, 
the  interior  of  which  is  decorated  as  if  in  a 
private  house. 

TKCFORIUM.  In  mediieval  church  archi- 
tecture, the  space  between  the  vaulting  and  the 
roof  of  an  aiale,  when  opened  into  the  nave  over 
the  nave  arches  and  under  the  clearstory  win- 
dows by  an  arch,  or  two  arches,  in  each  hay,  or. 


TaiPORIITM;    LiNt'OI 

more  characteristically,  by  three  arches  (hence 
the  name),  the  whole  forming  a  gallery. 

TRIOLTPH.  In  Greek  architecture,  one  of 
the  vertical  blocks  in  a  Doric  frieze,  suggesting, 
in  stone,  the  onter  ends  of  the  ceiling  lieains  of 
the  primitive  wooden  constniction ;  it  bus  two 
vertical  grooves  or  triangular  channels  with  a 
corresponding  chamfer  on  each  side,  behiinl 
which  is  a  groove  or  rebate,  into  wliich  are  fitted 
thin  slabs  which  till  the  metopes,  and   often 


TRILITH 
i-fiHeil  Iiy  timt  name.  One  trigljpb  ia  set  over 
ami  un  the  itxis  uf  eacli  column,  except  those  nf 
tlie  coraere,  whitii,  however,  are  set  nearer  ti> 
tbe  adjoining  cuIumnH  than  the  width  of  tliu 
regular  intercolumuiatioii ;  one  over  each  iiit«r- 
iiilumniution  ou  ita  axis,  and  oue  ftt  each  comer 
of  the  frieze,  showing  two  facea.  The  arraiigc- 
luent  in  Roman  Doric  is  nearly  the  same,  but 
the  last  triglyph  of  each  range  ia  BometiiheK 
placed,  like  the  rest,  over  the  centre  of  the  eolumn 
mid  not  on  the  corner.  —  H.  V.  B. 

TRILITH :     TRIUTHON.       A    structure 
ciini|>osed  of  three  stunen,  eai>ecialty,  in  preliis- 


TUILITH    AT    fir.    \  IZ^IKE    (LoiHK-I.NHtBlKIRR),    Fl 

tone  architecture,  a  monument  or  part  of  a 
largiT  structure  so  built  up. 

TRIM  (n.).  .1.  The  visible  wooden  finish 
of  ;i  house  (see  Inside  Finish,  under  Finish). 

tl.  In  the  United  States,  suuietimes  the 
hanlware  of  a  house  (see  Builder's  Hardware). 

Cabinet  Trim.  Same  as  Cabinet  Finish 
(which  sec  under  Finish). 

TRIM  (v.  t.).  .1.  To  fit  up  and  finiah  (sec 
Trim  (n.)  In  both  senHes). 

B.  To  adj""*  closely,  prepare  for,  and  put 
into,  a  given  place:  said  of  a  piece  of  material. 
Often  with  in  or  ont,  as  a  board  may  be  trimmed 
in  between  joists,  and  a  well -hole  may  be 
trimme<l  out  with  fascias  or  string  boards. 

C.  To  frame  an  opening,  in  a_  floor  or  roof 
especially. 

TRIMMER.  That  timber,  in  framing  around 
an  opening  in  a  floor  for  a  staircase,  a  lift,  a 
cliiruney,  or  the  like,  into  which  one  of  the  ends 
of  the  Heailer  ia  entered,  the  timbers  which  are 
framed  into  it  being  called  Tailpieces.  Except 
when  the  opening  comes  in  a  comer  between 
two  walls,  there  are  two  trimmers,  between 
which  the  heavier  is  held  in  place. 

TRIMMINa;  TRIMMIH9S.  Same  as 
Trim.  ' 

TRINQLE.  ,1.  A  bar,  or  roil,  on  which  rings 
in.iy  nm  for  enrtiiins.     Hence,  by  extension,  — 

li.  A  narrow  s(r;iif,dit  mouldinj,'  of  any  section. 


TRIUMPHAL  ARCH 
TRINQUBAU.     (See  Nepveu,  rient.) 
TRIPIiBT.     A  grouj)  of  three  ;  es])ccially,  in 
mediieval  architecture,  such  a  group  of  windoH'5 ; 
also  in  combination,  as  a  trijilet  winiiow. 

TRIPOD.  Any  object  standing  on  three 
legs,  specilically  a  table,  a  seat,  or  a  stand  I'it  a 
vase  or  caldron,  such  as  vere  common  in  cIks,-!- 
cal  antiquity,  when  it  was  sometimes  used  as  a 
sort  of  portable  altar.  It  wns  used  extensively 
as  a  decorative  symlwl. 

TRIPOLI,  AHCHITECTURI!  OF.  (St« 
North  Africa,  Architecture  of) 
.,  TRIUMPHAL.  Having  to  do  with 
triumph,  victory,  or  remarkable  schi ele- 
ment. The  term  IrappliH  tooeelj  tn 
many  monuments  of  the  [last,  merely 
because  of  their  size  aiid  gmndeur. 

TRItTMPHAL  ARCH.  .1.  A  monu- 
mental  stiTJcture ;    one  variety  of  the 
Memorial  Arch.      Modem  monumental 
buildings,  taking  the  form  of  the  Roman 
memorial  arch,  or  simply  of  the  archeil 
gateway,   are   commonly  sjtoken   of  ns 
triumphal   arches,   and   thia   in   conse- 
(|nence  of  the  general  feeling  that  their 
purpose  is  tbe  coDiiiieinoralion  of  mili- 
tary achievement,  or  the  like.     Ancient 
arches  have  been  fully  treated  in  the  arti- 
cle, Memorial  Arch  ;  modern  ones  are  of 
the  last  three  centuries,  for,althoiigh gate- 
ways leading  into  fortresses  and  fortifinl 
^'"^''-      cities  were  sometimes  mn<le  decorative, 
and  that  with  deliberate  memorial  jiurpote.  in 
the  Aliddle  Ages  and  in  the  earlier  yeais  of  the 
Renaissance,  those  structures  wett  hanlly  trium- 
phal arches  in  the  proper  sense  of  the  word  (see 
Gateway).     The  Arch  of  Alfonso  of  Arayon 
(U70),  and  the  Porta  Oapuana  (1485),  each 
in  Naples,  and  the  Gate  of  S.  Maria  at  tturgos. 
are  admirable  instances  of  the  decorative  gnic- 
way  ;  but  they  arc  iu  no  respect  to  he  consiil- 
ereil  in  connection  with  the  memorial  arches  of 
the  Romans.     Even  when,  in  167S,  the  Porti- 
S.  Denis  was  built,  and  when,  in    1674,  the 
Porte  S.  Martin  was  built,  each  by  Louis  XIV. 
at  the  height  of  his  power,  and  with  deliberate 
intention    to    commemorate    the    military   tri- 
umphs of  his  reign,  the  true  form  of  the  Ro- 
man stmcture  was  so  little  understood  that  it 
was   thought  enough   to  build  up  a  waU    14 
or  15  feet,  thick,  from  60  to  80  feet  high,  and 
pierced  with  one  or  three  archways,  exactly  as 
if  it  had  been  one  section  of  a  city  wall  of  de- 
fence which  wai  under  consideration-     The  true 
Roman  monument,  rather  a  great  peilestal  fur 
statuary  than  a  gateway,  reappears  first  during' 
the  same  century.     Perhaps  the  most  perfect 
early  example  is  the  Porte  du  Peyrou  at  Mont- 
pcllier,  which  was  built  at  the  close  of  the 
seventeenth  century,  in  memory  of  the  Revo- 
cation of  the  Eilict  of  Xantes  by  Louis  XIV. 
This  is  in  some  respects  a  careful  studj'  fpini 
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tlie  antii|iie,  even  in  its  pim-iiig  reniinUiiig  the 
student  strongly  of  the  placing  of  tlie  arvhes 
ill  the  Fonim.  Tlie  BmiiileiibuTi.'er  Thnr,  nt 
Berlhi,  built  at  the  close  of  the  eigliti'<'iith  i-en- 
tnry  ;  the  Sieges  Thor  (Gate  of  Vii'iorj'),  ut 
Munich,  built  between  1843  an<l  1850;  the 
"  Marble  Arch  "  in  Louduu,  moved  at  a  later 
time  to  the  northeast  corner  of  Hyile  Park; 
the  interesting  utdi,  Delia  Pare,  at  Milan 
(called  also  The  Gate  of  the  Simplon  (del  Soin- 
[jioiie),  becauHC  intended  by  Napoleon  to  form 
the  temii nation  of  tlie  carriage  roail  over  the 
Simplon  Paiw)  ;  the  Are  ilu  OarrouBsel,  in  what 
was  once  the  courtyard  of  the  Tuileries  in  Paris, 
— -are  all  triumphal  an'hes  in  the  proper  sense 
<ir  the  word,  that  is  to  fiay,  buildinga  standing 
free,  utiiially  in  large  o|(en  parks  or  promeiiailes, 
intended  to  receive  and  display  cNjinmeinonitive 
sculpture,  and  to  be  crowned  with  sculptured 
groups  of  great  importance.  Much  the  largest 
triumphal  nrch,  modem  or  ancient,  is  the  Arc 
de  I'Etoile  in  Paris,  undertaken  by  Napoleon  in 
rommeinoration  of  his  victories,  and  announcing 
itself  us  dedicat«d  by  him  to  his  soldiers  and 
sailors.  This  building  is  of  the  dimensions  of 
a  very  large  modern  aimrtment  house  or  busi- 
ness building,  such  as  are  rising  in  American 
cities.  It  is  160  feet  high,  nearly  150  feet 
wide,  72  feet  thick  or  deep,  and  pierce<t  by  a 
single  archway  47  feet  wide,  and  rising  67  feet 
Jrom  tlie  pavement  to  the  crown.  Similar 
arches  pierc«  the  ends  or  narrow  sides  ;  these 
iire  27  feet  wide  and  60  feet  high.  No  ancient 
Kouian  monument  of  the  kind  approached  these 
.limensions. 

B.  The  great  archway  leailing  from  the  iKHly 
.)f  an  fttrly  Christian  church,  such  as  a  basilica, 
into  the  presbytery  or  sanetuniy.  The  term  is 
a  translation  of  the  ecclesiastical  and  Latin 
term,  arcim  triiiiiipliiiiU.  —  R.  S. 

TRIUMPHAL  ATENUB.  One  of  the 
^reat  centnd  streets  of  some  of  the  <'itics  of 
the  Roman  Empire,  as  notably  Palmyra,  where 
the  double  colonnade  of  Corinthian  colunuis  is 
still  partly  in  place,  and  Gerasa,  where  the 
somewhat  similar  colonnade  is'of  the  Ionic 
style,     (See  Syria.  )  —  R.  S. 

TROCHUiUB.     Same  as  Scotia. 

TROMPB.  In  French,  a  piece  of  vaulting 
of  conical  iir  partly  spherical  sha|)e,  or  resem- 
bling one  comer  of  a  CloiHtered  Vault,  the 
essential  thing  being  that  it  supports  a  weight 
imposed  upon  it  on  one  sidf  or  irregularly. 
Thus,  if  a  projecting  angle  of  a  building  is  eut 
'■If  l)e1ow,  the  overhanging  piece,  triangular  in 
phin,  may  Ik  carrieil  on  corbelling  ;  but  if  car- 
rieil  on  an  arched  stmcture,  that  stnictiu'e  is  a 
trompc.  A  turret-like  budding  in  a  reentrant 
angle  may  be  carrieil  in  a  similar  way.  A 
Pendertive  is  of  the  nature  of  a  tromjie. 

TROPHT.  Usually  a  group  of  arms  and 
armoni  of  the  enemy,  erected  as  a  memorial  ol 
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vict<iry.  (See  MoiumniLt,  Historicid  Sketch.) 
In  Greek  and  Latin  lands  it  coUHisteil  primi- 
tively of  the  actual  arms  hung  on  the  tnmk 
and  branches  of  an  oak,  cut  to  renemble  tlie 
human  frame,  and  either  consecraleil  iu  a  tem- 
ple {e.'j.  Romulus,  "Sjiolia  opima")  or  other 
public  stmcture  erecteii  conspicuously  nn  a 
mound,  and  usually  acconipanieil  hy  an  iiincrip- 
tion.  It  was  essentially  a  Dorian  and  not  an 
Ionian  custom,  and  most  early  examples  were 
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AT  Pkkigubux  (Dukdoonkj.  FK.tNta. 

in  the  Peloponnesus,  such  as  tlic  trophies  of 
Zeus  Tropaios  and  Polydeukes  at  Sjiarta,  of 
Herakles,  near  Sellasia,  and  those  over  the 
(.lorinthians,  nnti  over  Laphaea  at  Argos.  In 
course  of  time  the  idea  prevailed  of  making 
such  trophies  permanent  moiuiments  of  andii- 
tecture  and  sculpture.  Rising  from  a  circular 
or  i[ua4lningular  Htep]ied  liasement,  or  a  tower 
or  column,  was  the  group  of  tmphies  carvwl  in 
marble  or  east  in  bronze,  in  imitation  of  the 
original  arms,  and  accompanied  —  even  at  times 
replacwl  — -  hy  figures  of  the  same  material,  in 
relief  or  in  the  rounil,  of  historic,  emblematic, 
or  religious  import.  Part  of  the  sculptures 
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were  on  tlie  basement.  Sometimes  the  central 
crowning  piece  of  sculpture  was  a  "Victory," 
either  armed  (Aitolian  trophy  at  Delphi),  or 
unarmed  (Paionios'  "  Nike "  at  Olympia). 
This  type  was  also  a  creation  of  Dorian 
artists.  The  earliest  l)elong  to  the  sixth  to 
fifth  century  ;  e,g,  the  bronze  trophy  of  the 
Sikyonians,  and  that  for  the  Peloponnesian  War 
at  Olympia,  that  of  Thrasyllos,  and  that  of  the 
Messenians  of  Naupactos  at  Delphi.  It  is  true 
that  in  commemoration  of  the  victories  over 
the  Persians,  two  trophies  were  erected  in  At- 
tica, —  at  Salamis  a  naval,  and  at  Marathon  a 
land,  trophy,  —  but  these  were  the  offerings  of 
nil  Gree<'e,  and  probably  by  Dorian  artists. 
Perhaps  the  most  interesting  for  sculpture  were 
the  two  nearly  identical  trophies  designed  by 
the  great  Paionios  for  Olympia  and  Delphi 
—  the  latter  famous  for  its  statue  of  Nike,  now 
recovered.  These  and  other  monuments  of  the 
fifth  and  fourth  centuries  b.c.  were  not  colossal. 
The  round  tower  of  the  trophy  of  Epaminon- 
das  at  Leuktra  (371  b.c.)  was  only  11  feet  in 
diameter.  But  some  Hellenistic  (third-second 
centuries  b.c.)  trophies  appear  to  have  been 
larger  and  more  architectural,  such  as  that  of 
Artemisia  at  Rhodes,  of  Pyrrhos  at  Argos  (mar- 
ble, with  reliefs),  of  Aratos  at  Mantineia,  and 
of  the  Aitolians  at  Delphi.  Now,  also,  came 
in  the  custom  of  introducing  trophies  of  arms 
and  armour  in  relief  in  the  decoration  of  lai^ 
monuments,  such  as  the  altar  at  Pergamon. 
The  best  soiu'ce  of  information  for  all  Greek 
trophies  is  Pausanias  (Frazer's  ed.). 

The  Romans  gave  to  the  trophy  a  truly  mon- 
umental character,  making  it  the  greatest  rec- 
ord of  their  wars.  As  an  emblem  the  trophy 
of  arms  was  used  everywhere  by  a  custom  cur- 
rent since  the  foundation  of  Rome.  At  the 
close  of  the  republic  the  entire  city  had  become 
an  arsenal  of  conquered  arms,  either  conse- 
crated in  public  structures  or  kept  in  private 
liouses  as  family  prizes,  and  trophies  were  set 
up  on  memorial  arches  (see  Memorial  Arch), 
canned  on  memorial  columns  (see  Memorial 
Column),  on  temples,  sarcophagi,  and  altara, 
and  stamped  on  coins.  But  the  trophy  erected 
in  a  conquered  land,  both  as  a  record  and  as  a 
fear-compeller,  became  an  apotropaion,  Taci- 
tus says  that  when,  after  a  great  victory,  the 
soldiers  of  Germanicus  erected  a  trophy,  the 
Germans  felt  its  disgrace  more  keenly  than 
the  defeat  itself,  and  whenever  possible  the 
Germanic  and  other  northern  enemies  of  Rome 
would  destroy  these  hated  symbols. 

Transitional  between  Greek  and  Roman  was 
the  recently  discovered  trophy  of  Paulus  ^mil- 
ius,  erected  by  the  Roman  general  at  Delphi 
for  his  victory  over  Perseus  at  Padna  (Livy, 
xlv.,  27).  Its  quadrangidar  base  (2.15  by  1.05 
m.),  approached  by  a  couple  of  steps,  was 
decomted  bv  a  continuous  frieze  of  Hellenistic 
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sculpture  representing  details  of  the  Macedi>- 
nian  defeat  with  a  Roman  regard  for  exactitude. 
The  earliest  purely  Roman  examples  reoordeii 
are  those  erected  in  121  B.c.  by  Domitius 
Ahenobarbus  and  Fabius  Maximus,  after  victo- 
ries over  the  Allobroges  and  Arvemi.  They 
consisted  mainly  of  marble  towers  sustaining 
the  grouped  arms.  After  Marius  had  saved 
Rome  from  the  Cimbri  and  Teutones,  in  101 
B.C.,  he  erected  famous  trophies  in  Rome, 
which  were  cast  down  by  Sulla,  but  defiantly 
restored  by  Julius  Cassar,  in  68  B.c.  during  the 
dictatorship  of  Sulla  himself.  Sulla,  after  his 
victory  at  Chseroneia  (86  B.C.)  in  the  Mithrida- 
tic  War,  erected  two  trophies  with  Greek  inscrip- 
tions on  the  battlefield,  one  on  the  plain,  the  other 
on  the  heights,  and  Pausanias  saw  them  more 
than  two  centuries  after.  He  erected  another 
after  the  battle  of  Orchomenos  (85  b.c.).  But 
it  was  Pompey  who  built,  after  the  close  of  the 
Sertorian  War  (71  B.c.),  the  trophy  most  famous 
for  the  beauty  of  its  execution  and  site.  The 
inscription  stated  that  he  had  subjected  to 
Rome  876  cities  from  the  Alps  to  the  farther 
end  of  Spain.  It  stood  in  a  commanding  posi- 
tion along  the  great  Roman  military  road  at  the 
west  end  of  the  Pyrenees.  To  Csesar  only  a 
single  trophy  is  attributed,  after  victory  over 
Phamakes  at  Ziela  (47  b.c.).  The  exquisite 
marble  trophies,  still  preserved  and  popularly 
called  "  Trofei  di  Mario,"  at  Rome,  are  proba- 
bly of  the  time  of  Caesar  or  Augustus.  A 
rival  to  Pompey's  monument  was  set  up  by 
Augustus  in  7-6  B.C.  on  the  heights  above 
Monaco,  facing  the  Alps  and  the  sea,  on  the 
Roman  road  connecting  Italy  and  Gaul.  It 
commemorated  the  submission  of  all  the  Alpine 
tribes  from  the  Mediterranean  to  the  Adriatic, 
and  its  remains  are  sufficient  to  show  that  it 
consisted  of  (a)  a  square  platform,  130  feet 
each  side,  (6)  a  massive  square  basement  of  1 10 
feet,  with  flights  of  steps  on  the  north  and 
south  ends,  and  (c)  a  circular  tower,  100  feet 
in  diameter  and  of  considerable  height,  dec- 
orated with  eleven  pilasters,  and  surrounded  by 
a  two-storied  marble  peristyle  of  Doric  and  Ionic 
(or  Corinthian)  orders.  On  the  tower  stood 
the  trophy,  18  feet  high,  at  whose  base  on 
either  side  was  a  seated  lamenting  figure  (man 
and  woman)  representing  the  subject  peoples, 
very  much  as  the  group  is  often  given  on  late 
Republican  and  Imperial  coins  reproducing  such 
trophies.  The  inscription  on  the  basement 
enumerated  the  subjected  tribes.  Ruins  of 
other  trophies  of  a  similar  type,  and  dating 
from  the  times  of  Caesar  and  Augustus,  remain 
in  the  south  of  France  {e.g,  Aix  and  Nimes), 
and  on  the  Rhine  (e.g.  Niederwald).  Under 
Augustus,  Dnisus  erected  a  tumulus  with  tro- 
phies on  the  Elbe,  from  the  spoils  of  the*  Mar- 
conianni,  as  did  Germanicus  on  the  Weser 
under  Tiberius.     P>ut  the  best  preserved  '  of  all 
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these  memorials  is  that  restored  by  or  built  for 
Trigan  in  109  a.d.  at  Tropseum  Traiani,  near 
the  Danube  and  the  Black  Sea  (modem  Adam- 
Klissi).  It  appears  to  commemorate  the  con- 
quest of  Dacia  after  the  two  wars  of  101-102 
and  105-107,  and  to  have  been  designed  by 
ApoUodorus  of  Damascus.  It  is  in  the  form 
of  a  basement  of  steps,  on  which  stands  a 
great  circular  mound  of  masonry  (diameter  30 
m.)  faced  with  marble,  decorated  with  a  frieze 
of  triglyphs  and  sculptured  metopes,  framed 
by  carved  battlements  and  surmounted  by  a 
conical  roof,  from  whose  centre  rises  the  pedes- 
tal of  the  central  trophy  (diameter  9.20  m.), 
with  the  group  of  prisoners  at  its  feet.  The 
total  height  was  probably  over  100  feet,  with 
a  diameter  of  about  150  feet.  It  will  be  seen 
that  the  older  form  of  the  tower  was  often 
superseded  by  that  of  the  mound,  making  the 
structure  resemble  somewhat  such  funerary 
tumuli  as  the  imperial  mausoleums  of  Augustus 
and  Hadrian  at  Rome.  Thus  the  trophy  was 
not  only  a  memorial  of  victory  and  a  deterrer 
of  revolts,  but  a  glorious  funeral  mound  for 
the  fallen  victors.  That  the  custom  continued 
to  the  close  of  the  Empire  is  shown  by  the  re- 
mains of  a  trophy  of  Constantine  at  the  gate 
of  Tomi,  not  far  from  that  of  Trajan. 

—  A.  L.  Frothinoham,  Jb. 

TROUGH  (n.).  Any  receptacle  for  fluids  in 
the  nature  of  an  open  channel  or  gutter  with 
or  without  an  outlet. 

TROWXSL.  A.  A  mason's  tool  made  of  a 
thin  plate  of  metal,  approximately  lozenge- 
shaped,  always  pointed  at  the  end,  and  fitted 
with  a  handle;  used  for  spreading  and  other- 
wise manipulating  mortar  in  laying  up  masonry, 
and  for  breaking  and  trimming  bricks. 

B,  A  plasterer's  tool,  generally  a  small  paral- 
lelogram of  thin  wood,  with  a  handle  under- 
neath ;  used  either  like  a  pallet  to  hold  putty 
or  mortar,  or  to  spread  or  float  the  last  coat 
upon  walls  or  ceilings.  Masons  use  a  tool  of 
the  same  sort  for  kneading  and  mixing  putty  in 
pointing  joints. 

TRUCK  HOUSE.  In  the  United  States,  a 
building  for  housing  a  hook  and  ladder  truck, 
together  with  the  horses  and  men  for  its  opera- 
tion. The  building  is  equipped  similarly  to  an 
engine  house. 

TRUE  (v.).  To  test  for  correctness  in  level, 
straightness,  or  the  like,  either  by  the  eye  alone 
(see  Bone),  or  by  means  of  instruments. 

TRUIjLO.  In  Southern  Italy,  a  rough  stone 
building  not  unlike  the  Noraghe  or  trudheu  of 
Sardinia.  It  is  generally  of  cylindrical  form 
with  cupola-shaped  roof.  It  appears  that  the 
poorer  people,  even  at  the  present  day,  find 
them  dry  and  not  inconvenient  habitations. 

TRUMEAU.  In  French,  a  stone  mullion  or 
pier  supporting  the  tympanum  of  a  wide  door- 
way, as  in  mediseval  churches ;  often  character- 
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isticaUy  bearing  on  its  face  a  figure  of  Christ, 
of  the  Virgin  and  Child,  or  of  a  saint. 

TRUNK.  A,  Same  as  shaft;  that  is,  of  a 
column ;  obsolete  or  obsolescent. 

B.  A  large  and  central  or  principal  spout, 
conductor,  or  hoUow  shaft,  as  in  ventilation,  the 
delivery  of  grain,  and  the  like. 

TRUSS.  A  combination  of  rigid  pieces,  as 
posts  and  struts,  with  ties,  so  as  to  make  a 
frame  for  spanning  an  opening  or  the  like. 
Under  Roof,  Figs.  1  and  2  show  a  King-post 
Truss  and  a  Queen-post  Truss ;  Fig.  3  is  also 
of  a  King-post  Truss,  but  is  not  well  shown, 
and  Fig.  10  is  a  Hammer  Beam  Truss, 
though  not  adequately  framed;  but  the  other 
cuts  are  of  roofs  whose  principals  are  not  trusses, 
in  a  strict  sense.  A  truss  must  be  made  up  of 
triangles,  as  no  other  mathematical  figure  is 
fixed  and  immovable.  The  Howe,  Pratt,  and 
Warren  trusses  (see  subtitles)  are  used  in  build- 
ing to  carry  large  roofs  where  supporting  up- 
rights are  to  be  avoided,  as  in  a  music  hall  or 
large  modem  church. 

Howe  Truss.  A  bridge  truss  in  which  the 
struts  are  diagonal,  crossing  one  another,  and 
the  chords  are  held  together  by  vertical  ties. 

Pratt  Tnuw.  A  bridge  truss  in  which  the 
struts  are  vertical  and  the  ties  diagonal. 

ScisMr  Beam  Ttubb.  A  roof  truss  in  which 
the  feet  of  the  principal  rafters  are  connected, 
each  with  a  point  on  the  upper  half  of  the 
opposite  rafter,  by  ties  which  cross  at  the  mid- 
dle like  the  two  halves  of  a  pair  of  scissors.  It 
is  a  weak  truss,  fit  for  small  spans  only. 

Warren  Truss.  One  with  parallel  chords 
between  which  the  braces  and  ties  are  set  at 
the  same  angle,  so  as  to  form  a  series  of  isosceles 
triangles.  —  W.  R.  H. 

TRUSS  (v.).  To  fit  with  braces,  struts,  or 
ties,  in  such  a  way  as  to  strengthen,  as  a  beam 
or  a  stud  partition.  (See  Trussed  Partition, 
under  Partition). 

TRUSSEL.     Same  as  Trestle. 

TRUTH  IN  ARCHITECTX7RB.  The  ex- 
pression, in  design,  of  the  essential  facts  of  the 
plan  and  structure.  The  doctrine  of  Artistic 
Realism  is  of  very  ancient  lineage ;  so  far  as  one 
can  judge  from  collateral  evidence,  the  modified 
form  of  it  which  Aristotle  upheld  was  but  a 
restatement  of  a  doctrine  current  in  his  day,  and 
which  even  then  was  not  altogether  acceptable, 
and  required  defence.  To  us  it  becomes  self- 
evident  that  the  doctrine  of  imitation,  as  it  is 
usually  interprete<l,  can  only  be  upheld  by  nar- 
rowing the  field  of  art  in  a  thoroughly  artificial 
way,  which  no  modem  philosopher  would  defend 
for  a  moment. 

That  the  doctrine  does  express  a  half  truth 
we  shaU  see  below ;  but  that  it  does  not  express  a 
principle  which  is  universally  valid  for  the  whole 
field  of  art  appears  clear  when  we  note  that 
in  some  directions  it  is  inapplicable  altogether, 
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and,  furthermore,  that  it  must  be  modified  in 
statement,  or  limited  by  definition,  if  it  is  to  be 
made  applicable  to  special  fields. 

The  general  doctrine  of  Artistic  Realism  may 
be  stated  thus :  "  Fine  Art  is  the  expression  of 
the  true  essence,  the  real  nature,  of  the  subject 
presented  by  the  artist."  It  is  comparatively 
easy  to  apply  this  supposed  principle  to  litera- 
ture, to  painting,  and  to  sculpture,  without 
arousing  a  natural  demand  for  its  qualification 
or  limitation ;  but  it  is  evident  that  it  is  impos- 
sible to  interpret  our  modem  music  in  accord 
with  any  such  formula ;  and  when  we  turn  to 
architecture,  we  find  it  necessary  to  restate  the 
principle  altogether  to  give  it  any  semblance  of 
validity. 

In  order  to  make  the  supposititious  principle 
applicable  to  the  work  of  the  artist-architect,  it 
has  been  assumed  by  the  defenders  that  the  true 
essence  of  architecture  lies  in  its  practical  and 
constructional  worth,  and  that  true  architecture, 
therefore,  consists  in  the  expression  in  building 
of  constructional  values,  and  in  the  suggestion 
upon  the  exterior  of  the  uses  which  buildings 
as  wholes,  or  in  their  special  parts,  are  intended 
to  subserve. 

But  it  is  easy  to  show  that  these  assumptions 
are  entirely  unwarranted.  There  can  be  no 
doubt,  of  course,  that  there  is  great  aesthetic 
value  in  certain  expressions  of  constructional 
function;  but  to  claim  that  the  expression  of 
constructional  function  is  necessarily  aesthetic  is 
certainly  impossible,  for,  were  this  true,  all 
scientific  engineering  would  have  architectural 
value,  which  manifestly  is  not  the  case.  Works 
of  engineering  must  thrill  us  with  their  beauty 
if  they  are  to  lay  claim  to  the  possession  of 
architectural  value. 

It  is  true,  also,  that  certain  indications  upon 
the  exterior  of  a  building  of  the  purposes  for 
which  the  interior  is  to  be  used  give  satisfaction 
to  the  beholder,  a  satisfaction  which  often  adds 
much  to  the  aesthetic  value  of  the  whole  mass ; 
but  to  hold  that  the  indication  upon  the  exterior 
of  the  purposes  for  which  the  parts  of  a  building 
are  to  be  used  is  necessarily  aesthetic  is  mani- 
festly absurd,  for  such  a  principle  would  involve, 
in  an  ideal  building,  the  indication  by  appropri- 
ate forms,  or  decorations,  of  the  existence  of 
menial  ofiices  which  we  wish  to  forget,  and  which 
we  must  necessarily  lose  sight  of  if  we  are  to 
eiyoy  the  beauty  of  a  building  as  a  whole.  The 
uses  of  a  building,  or  of  its  parts,  may  be  ex- 
pressed in  the  forms  employed,  but  the  expression 
must  be  beautiful  if  it  is  to  add  to  the  aesthetic 
character  of  the  building. 

As  a  matter  of  fact  we  have  in  this  principle 
of  Truth,  of  Sincerity,  of  Veracity,  as  applied  to 
architecture,  but  a  half  truth,  as  the  doctrine  of 
Artistic  Realism  in  all  its  modifications  teaches 
but  a  half  truth.  The  truth  which,  half  ex- 
pressed, has  led  to  so  persistent  a  life  for  this 
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discredited  realistic  theory  is  this:  that  untruth, 
insincerity,  lack  of  veracity,  and  pretence,  are  in 
general  disturbing,  unpleasant,  and  ugly;  if  a 
work  of  art,  therefore,  is  to  have  permanent 
value,  it  must  avoid  the  expression  of  untruth 
and  pretence ;  and  the  easiest  way  to  avoid  this 
expression  of  untruth  and  pretence  is  to  bear  in 
mind,  and  to  some  extent  to  express,  the  truth. 
The  mere  expression  of  truth,  however,  will  not 
make  a  work  of  man's  hand  aesthetic;  the 
aesthetic  quality  is  something  which  must  be 
superadded. 

The  aim  of  every  artist  should  be  to  produce 
an  object  of  perfect  beauty,  in  whatever  material 
he  expresses  his  thought ;  this  he  cannot  well  do 
if  he  shocks  the  observer  with  unreality ;  and, 
if  he  be  an  architect,  he  cannot  succeed  in  pro- 
ducing this  efiect  of  permanent  beauty  in  his 
buildings  if  he  persistently  lies  about  the  con- 
struction he  adopts,  and  deceives  us  about  the 
uses  of  the  apartments  he  erects;  and  this  is 
due,  not  to  the  fact  that  where  he  succeeds  the 
truth  is  expressed,  but  to  the  fact  that  lying 
and  deception  are  in  themselves  anti-aesthetic 
On  the  other  hand,  mere  sincerity  and  lack  of 
pretence  in  one's  architectural  work  will  not 
make  it  artistic ;  to  this  lack  of  deceit  must  be 
added  the  quality  of  beauty  which  brings  to  the 
masses  of  cultivated  beholders  a  permanent 
feeling  of  pleasure.  The  greatest  sincerity,  if 
unattractively  presented,  can  have  no  permanent 
aesthetic  value. 

If  the  position  thus  taken  be  correct,  then 
the  architect  may  well  make  certain  practical 
applications  of  the  principles  involved  in  the 
guidance  of  his  artistic  efforts.  In  the  first 
place,  he  is  taught  that  he  should  aim  to  avoid 
the  pretence  of  constructional  effects  which 
evidently  cannot  exist ;  but,  having  done  this, 
he  must  equally  avoid  the  expressions  of  con- 
structional effects  which  are  not  beautiful.  It 
may  be  true,  to  take  an  analogy  fix)m  a  kindred 
art  by  way  of  illustration,  that  the  human 
frame  is  largely  made  up  of  bone  and  muscle, 
and  the  artist-sculptor  will  certainly  not  model 
his  figure  so  that  it  will  appear  to  be  apparently 
unanatomical ;  nevertheless,  the  most  p^ect 
reproduction  of  anatomical  detail  will  not  make 
a  statue  beautiful,  nor  would  we  consider  the 
sculptor  to  be  in  any  sense  an  artist  who  made 
it  a  principle  to  represent  his  human  subjects  as 
exceptionally  thin  in  order  to  emphasize  the 
position  of  bone  and  muscle  which  make  their 
attitudes  possible.  Similarly  is  it  tme  that 
buildings  could  not  stand  did  there  not  exist 
certain  balancing  of  forces,  certain  strains  on 
material  parts,  certain  lines  of  thrust  and 
pi'essure ;  but  evidently,  to  strip  a  building  of 
all  beauty  in  order  to  express  this  balancing  of 
strains  and  thrusts  and  pressures,  would  be 
manifestly  absurd  from  an  artistic  standpoint ; 
the  critic  who  so  emphasizes  the  delight  he 
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obtains  iu  the  architect's  expression  of  these 
physical  forces  that  he  finds  in  such  expression 
alone  the  true  essence  of  architecture,  is  as 
abnormally  warped  in  his  aesthetic  development 
as  is  the  surgeon  who  finds  beauty  in  a  skeleton, 
or  in  a  fine  piece  of  dissection,  or  in  a  skilful 
preparation  of  cancerous  tissue. 

The  architect  should  aim  at  the  production 
of  a  beautiful  building ;  to  this  end  he  must 
avoid  obvious  constructional  untruth,  which  for 
most  intelligent  men  is  ugly ;  and  so  far  as  in 
him  lies  he  should  aim  to  emphasize  the  con- 
structional and  practical  values  of  the  parts  of 
his  structure;  and  this  for  the  simple  reason 
that  such  emphasis  tends  to  be  attractive  to  the 
intelligent  observer :  but  he  should  never  em- 
phasize these  constructional  and  practical  values 
at  the  expense  of  a  loss  of  beauty,  nor  ne^  he 
strive  for  this  emphasis  unless  it  is  possible  to 
gain  it  in  a  manner  which  will  actually  add 
to  the  permanent  aesthetic  value  of  the  building 
as  a  whole. 

But  as  the  architect  should  avoid  giving  the 
observer  the  shock  which  constructional  un- 
truth entails,  so  also  should  he  avoid  shocks 
of  all  sorts  and  kinds  which  involve  more  or 
less  of  ugliness ;  and  not  infrequently  he  finds 
that,  by  the  adoption  of  some  scheme  which  in- 
volves a  minor  inconsistency  of  constniction,  he 
may  avoid  other  shocks  of  much  greater  im- 
portance. The  ideal  architect,  to  be  sure,  would 
of  course  be  able  to  avoid  all  shocks  of  all 
kinds,  but  the  poor  human  being  all  too  often 
finds  himself  called  upon  to  make  a  choice  of 
the  lesser  evil ;  and  surely  the  architect  who  is 
merely  human  should  not  be  condemned  if  he 
ask  us  to  overlook  some  inconsiderable  untruth 
for  the  sake  of  the  better  aesthetic  results  he 
thus  obtains.  He  may  well  argue  that  at  best 
we  can  express  but  partial  truth  in  any  art. 
The  truths  the  realist  is  wont  to  emphasize  are 
only  some  of  many  which  he  chooses  to  con- 
sider, while  he  leaves  out  of  sight  many  others 
which,  but  for  mere  convention,  might  as  well  be 
considered  as  those  which  he  aims  to  express. 
The  sculptor,  for  instance,  actually  assumes  in 
general  a  conventional  falsity  of  colourlessness 
which  he  asks  us  to  overlook  iu  order  that  he 
may  the  better  express  certain  beauties  that  are 
independent  of  colour.  So  in  architecture  there 
are  many  other  truths  than  those  of  structural 
thrust  and  strain,  or  practical  use,  which  all 
artistic  architects  (and  even  those  who  labour 
to  express  constructional  values)  have  come  to 
overlook  entirely,  and  this  with  perfect  pro- 
priety in  consideration  of  the  fact  that  the  end 
in  view  is  the  production  of  beauty ;  e.g.  they 
overlook  the  nature  of  their  foundations,  of  the 
filling  in  behind  their  finished  protective  and 
ornamental  stone  facings,  of  the  masonry  and 
furrings  back  of  their  plastered  interior  waD 
surfaces.      If,  then,  it  be  permissible,  in  the 
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effort  to  build  beautiful  buildings,  to  foiget 
some  of  many  realities,  why  should  not  the 
architect  occasionally  ask  us  to  pass  over  some 
slight  structural  disingenuousness,  provided  he 
is  able  by  such  means  to  produce  a  nobler  type 
of  beauty  than  were  possible  if  he  did  not  dis- 
regard this  minor  inconsistency  ? 

We  have  inherited  from  a  long  line  of  artist 
ancestors  many  architectural  forms  which  have 
arisen  from  constructional  usage,  all  too  often 
veiy  faulty  from  a  modem  scientific  stand- 
point; for  instance,  we  should  not  be  able  to 
eiyoy  to-<lay  the  beauty  of  the  maze  of  flying 
buttresses  in  the  Gothic  cathedrals  had  the 
mediaeval  architects  understood  how  to  calcu- 
late thrusts  as  accurately  as  we  do,  and  had 
they  expressed  these  thrusts  logically.  Thus  it 
happens  that  inherited  architectural  forms, 
more  or  less  logical,  have  been  refined  and 
beautified  until  they  have  become  in  them- 
selves aesthetic  elements  capable  of  employment 
for  the  purpose  of  adding  artistic  quality  to 
buildings,  as  the  artist  in  colour  adds  to  the 
value  of  his  painting  by  his  technique;  and 
there  seems  to  be  no  manifest  reason  why  the 
modem  architect  should  not  use  such  elements, 
as  in  fact  his  ancestors  always  have  done,  to 
beautify  his  work,  without  too  great  regard  to 
their  constmctional  worth,  only  provided  he 
does  not  use  them  for  purposes  of  intentional 
deceit. 

Ai'chitecture,  more  than  all  the  other  arts,  is 
replete  with  forced  compromises.  A  symmetri- 
cal exterior,  for  instance,  may  produce  aesthetic 
results  which  could  not  be  gained  were  all  the 
minor  lack  of  symmetries  in  plan  emphasized 
upon  the  exterior.  The  artist  must  trust  to 
his  genius  to  determine  for  him  how  far  he  can 
afford  to  sacrifice  one  element  of  beauty  in  his 
effort  to  gain  another,  and  that  he  is  an  artist 
is  attested  by  the  fact  that  the  truths  he  over- 
looks are  forgotten  by  the  observer  in  the  beauty 
of  the  results  attained. 

It  is  thus  that  great  architects  have  almost 
invariably  used  old  constructional  forms  as 
merely  decorative  features,  and  if  the  beauty 
of  the  result  is  sufficient  to  arouse  our  en- 
thusiasm we  do  not  hesitate  to  condone  the 
inconsistency.  It  is  thus  that  the  Romans  so 
often  used  the  Greece-bora  orders,  being  con- 
tent to  accept  and  adapt  forms  perfected  by 
long  use  in  other  relations  than  those  which 
were  appropriate  to  their  civilization,  and  in 
this  adaptation  adding  elements  of  grandeur 
and  proportion  which  lead  us  to  overlook  the 
illogical  usage.  It  is  thus  that  the  Venetians 
used  old  constructional  forms  purely  decoratively 
to  add  elements  of  beauty  to  their  well-studied 
compositions,  and  we  forget  the  inconsistency 
in  the  joy  we  gain  from  the  entrancing  group- 
ings in  their  waterside  palaces. 

It  is,  of  course,  to  be  conceded,  as  has  been 
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suggested  above,  that  the  ideal  architect  or  race 
of  architects  would  avoid  such  inconsist^icieSy 
but  even  in  the  work  of  the  Greeks,  which 
reaches  the  highest  grade  of  consistency,  we 
find,  e.g.  in  the  triglyphs,  the  modillions,  the 
dentils,  of  their  masonry  temples,  the  use  of 
forms  which  had  been  perfected  in  wooden 
structures  and  which  were  used  decoratively, 
but  not  as  truthfully,  in  stone  constructions. 
In  the  development  of  the  Gothic  cathedrals, 
which  many  think  of  as  the  only  examples  of 
an  architecture  of  thoroughly  logical  construc- 
tion, we  can  easily  trace  the  same  practice, 
when,  for  instance,  we  note  the  blundering 
steps  by  which  the  columns  of  the  basilica, 
used  first  as  mere  columns,  were  gradually 
transformed  into  buttresses  when  engaged  in 
the  walls,  or  into  piers  where  standing  isolated 
and  free. 

In  conclusion,  then,  it  appears  that  the  ex- 
pression of  constructional  truth  in  architecture 
is  only  one  element  amongst  many  which  are  at 
the  command  of  the  artist-architect  for  use  in 
the  phxluction  of  beautiful  buildings, — a  most 
important  element,  indeed,  and  one  which,  if  skil- 
fully used,  must  add  great  satisfaction  to  the 
trained  observer,  one,  also,  which  cannot  be  dis- 
regarded without  great  risk  of  ruining  the 
beauty  of  the  building  in  which  the  architect  Ib 
expressing  his  thought.  But  for  all  that,  we 
are  compelled  to  agreb  that  in  many  cases  this 
constructional  and  practical  worth  may  quite 
properly  be  subordinated  to  other  elements 
which  are  incompatible  with  it,  provided  the 
latter,  without  it,  are  capable  of  producing 
aesthetic  results  which  with  it  would  be  im- 
possible of  achievement. 

—  Henry  Rutgers  Marshall. 

T  SQUARE.  (See  Tee  Square,  under 
Square.) 

TUBUJLAR.  Having  a  section  like  a  tube 
of  any  shape  ;  thus  a  tubular  girder  is  a  built-up 
plate  beam  which  is  a  tube  of  rectangular  section. 

TUDELLA ;  sculptor  and  architect. 

Studied  sculpture  in  Italy,  and  in  1528  es- 
tablished himself  in  Zaragoza,  Spain,  and  worked 
on  the  choir  of  the  cathedral  in  that  city. 
•     Bermudez,  Diccionario ;  Yifiaza,  Addiciones. 

TUDOR  ARCH.     (See  under  Arch.) 

TUDOR  ARCHITZSCTURXS.  The  accession 
of  Henry  VII.  to  the  throne  of  England  marked 
the  beginning  of  a  period  so  distinct  in  the 
architectural  history  of  England  that  it  has 
been  customary  to  describe  it  by  the  name  of 
Henry's  Welsh  family,  Tudor.  No  one  period 
of  English  history  is  more  interesting  than  this, 
covering  the  reigns  of  Henry  VII.,  Henry  VIII., 
Edward  VI.,  Mary,  and  Elizabeth,  a  long  and 
eventful  period  reaching  from  1485  to  1600. 
The  later  work  is  often  separately  designated  as 
Elizabethan,  but  there  is  hardly  sufficient  change 
in  character  to  make  a  real  division. 
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With  Tudor  times  an  enormous  impetus  was 
given  to  house-building  by  the  general  tendency 
toward  more  comfort  and  luxury,  and  this  was 
further  accelerated  by  the  dissolution  of  the 
monasteries,  which  put  land  and  wealth  in  the 
hands  of  the  layman. 

The  great  lord  and  landowner  was  not  only 
the  head  of  his  family,  but  the  head  of  a  host 
of  retainers  of  every  description,  from  lesser 
nobles  and  knights  down  to  the  artificers  in  the 
various  trades.  The  keeping  up  of  such  a  reti- 
nue and  establishment  bred  hospitality,  and  also 
led  to  a  demand  for  private  apartments  for  the 
family,  where  some  retirement  trom  the  motley 
turmoil  was  possible. 

The  plan  of  the  house  had  developed  from  two 
directions  toward  a  similar  end.  The  buildings 
grouped  about  the  irregular  castle  court  grew 
into  the  group  which  surrounded  the  regular 
quadrangle.  The  great  hall  of  the  manor  or 
grange  was  extended  laterally,  and  then  at  right 
angles  on  the  two  ends,  until  it  also  enclosed  a 
quadrangle,  or  at  least  bounded  it  on  three  sides. 
Modifications  of  this  plan  gave  the  E  and  the  H 
plans.  These  then,  the  quadrangle,  the  £,  and 
the  H,  are  the  general  types  of  Tudor  house  plans. 

The  climate  called  for  substantial  material, 
light  on  the  south,  shelter  on  the  north,  steep 
roofs,  many  fireplaces,  and  abundant  admission 
of  sun.  Thus  the  English  characteristics  of 
Tudor  work  have  their  natural  explanation,  — 
buildings  long  and  low,  with  steep  roofs  and 
gables,  with  many  tall  chimneys,  and  great 
glazed  bays. 

Of  the  rooms,  the  hall,  although  no  longer  so 
all-important  as  in  early  days,  was  still  the 
most  important  feature,  and  the  stairs,  but 
recently  mere  squared  logs  going  up  between 
walls,  were  now  an  especial  object  of  decoration. 
Oak  was  almost  invariably  the  mateiiaL  The 
stairs  had  close  strings,  and  the  balusters  and 
panels  forming  the  balustrade  were  often  pro- 
fiisely  carved  in  a  manner  which  suggested  the 
influence  of  the  Italian  Renaissance,  and  yet 
was  distinctly  English.^ 

Indeed,  up  to  the  time  of  Grinling  Gibbons, 
there  was  no  carving  in  England  which  ap- 
proached in  skill  and  dexterity  the  work  of  Italy 
and  France.  It  was  coarse,  often  grotesque,  but 
generally  well-placed,  effective,  and  weU  under- 
stood in  relation  to  the  architecture  (this 
latter  an  especially  valuable  quality,  and  one 
liable  to  be  overlooked  when  the  technical  skill 
of  the  carver  attracts  too  much  attention). 

Although  Grothic  work  was  now  a  thing  of 
the  past,  in  nothing  is  its  influence  so  clearly 
seen  as  in  the  windows,  which,  throughout  the 
Tudor  period,  remained  subdivided  by  muUion 
and  transom,  and  thus  permitted  the  retention 
and  development  of  the  many-sided  bay  so  char- 

iFor  Italian  influence  under  Henry  VIII.  see 
England,  Architecture  of. 
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The  interior  of  the  Chapel  of  Henry  VII, .  West-  picture  sIiowh  tlio  south  flank  of  the  exIraoriliniiTy 

minster  Abbey,  London.    This  is  the  typicsl  build-  brass  screen  which  surniunds  and  almost  hidesJlie 

Ing  of  those  which  can  properly  be  callea  Tudor,  for  altar  tomb  of  penry  VII.  and  his  wife,  Elizabelli  of 

it  was  begun  within  fifteen  years  of  the  accession  York.    Through  the  central  door  ia  seen  the  antbu- 

of  the  Tiulor  dynasty  In  the  person  of  Henry  VII.  latory  at  the  Abbey  and  the  screen  of  Kdward 

(1485),  and  It  is  the  first  important  monument  of  the  Confessor's  Chapel.    The  stallH  are  appropri- 

the  peaceful  times  succeeding  the  civil  wars.     The  aled  lo  the  Order  of  the  Bath. 


.» 
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TUDOB  FLOWER 
acteristic  of  the  Engliah  country  liouse,  both  as 
au  external  feature  aud  aa  a  uarked  character- 
iBtic  of  the  hall  and  dining  room,  in  which  it 
was  most  frequently  found. 

With  the  growth  of  the  arts  and  the  new 
learning  more  space  was  required  for  pictures 
and  books,  and  this  may  have  in 
part  accounted  for  the  long  gal- 
leries which  were  so  striking  a 
feature.  These  rooms,  or  corri- 
dors, were  generally  on  an  upper 
floor,  often  running  the  length 
of  the  house  uniter  the  roof,  and 
of  such  size  and  importance  that 
the  English  artist  loved  here  to 
displayfinepanelling.marbleman-  ^*"''''""  *" 
ties,  and  richly  modelled  ceilinga. 

In  the  reign  of  Elizabeth  Italian  influence 
was  more  clearly  felt,  and  classic  detail  was 
pretty  generally  adopted,  but  the  main  lines 
were  still  Tudor.  Under  her  successor,  classic 
really  began  to  rule,  and  a  distinct  style  arose 
known  from  the  Stuart  family  as  Jacobean 
(which  see). 

(For  ecclesiastical  work  in  Tudor  times  see 
Gothic  Architecture  in  England.) 

—  R.  C,  Sturois. 

TnDOR  FLOWER.  An  ornament  of  late 
English  Gothic  art ;  a  trefoil  flower  developed 
from  the  upright  points  of  the  crossing  or  the 
cusps  of  the  foliated  arch. 

TDSOR  ROBE.     (See  under  Rose.) 

TITILBRIBS,  FAIiACE  OF  THE  In 
Paris;  built  originally  outside  the  walls.  It 
was  added  to  by  many  succeeding  princes,  but 
never  served  as  the  principal  royal  residence 
until  the  Revolution,  when  Louis  XVI.,  being 
brought  into  Paris  by  the  mob,  took  up  his 
quarters  there.  Napoleon,  the  kings  of  the 
Restoration,  Louis  Philippe,  and  Napoleon  III. 
lived  there,  except  when  brief  visits  were  made  to 
Compifegne,  Saint-CIoml,  or  Fontainebleau.  The 
bmlding  was  entirelv  destroyed  by  fire  in  1871, 
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and  its  mins  cleared  away  in  1885.  The  original 
tlesign  of  Jean  Biillant  is  of  incomparably  more 
consequence  than  any  of  the  later  atlditions,  and 
can  be  seen  in  Du  Cercean's  Bantimenla  de  la 
Fi-am-e.  The  ganlen  of  the  Tuileries  is  one  of 
the  public  parks  of  Paris,  and  contains  some  im- 
portant pieces  of  sculpture.  — -  R.  S. 

TDMUIiUS.     An  artificial  mound  of  prehis- 


TURKISTAN 
toric  or  unknown  antiquity;  the  work  of  un- 
civilized people;  especially  a  barrow  or  grave 
mound  ;  but  applied,  as  the  origin  of  the  word 
warrants,  to  artificial  hills  intended  for  sacri- 
ficial purposes,  the  ruins  of  fbrtificatiooa,  and 
the  like.     (See  Mound.) 


TUNISZA,  ARCUITECr  U  KE  OF.  (See 
North  Africa,  Architecture  of.) 

Tnnnssii.     A  passage  or  conduit  excavated 

through  solid  rock  or  ground,  or  below  the  sur- 
face of  the  earth,  or  built  under  water  in  crossing 
a  river,  or  the  like,  for  a  highway,  for  a  railroad, 
or  merely  as  a  culvert,  or  for  sewer,  gas,  or 
water  pipes,  or  electric  wires. 

•cutrut-  (Written  also  tupiq,  tuple,  tupek, 
and  tupeck.)  From  the  Eskimo ;  a  t«nt.  In 
the  milder  Arctic  weather  the  Iglu  and  Iglugeak 
become  uninhabitable,  the  former  because  of  the 
dampness,  and  the  latter  because  the  dome  melts 
and  falls  in.  The  Eskimo  then  resort  to  tents. 
Some  of  these  resemble  the  ordinary  Tipi,  but 
have  no  smoke  hole,  the  fire  being  built  outside, 
while  others  are  of  a  horseshoe  shape,  and  still 
others  are  similar  to  our  "A"  tents,  but  with 
rounded  ends.  These  variations  belong  to  dif- 
ferent localities.  Skins  are  the  usual  covering. 
Sometimes  two  or  more  tents  are  placed  to- 
gether.    (See  also  Karmang.) 

Turner,  lltk  An.  Bn.  Eth. ;  Murdoch,  9th  Atv. 
Bu.  Eth. ;  Boas,  6ih  An.  Bn.  Eth.;  Feary,  North- 
ward; Nansen  ;  Rink  ;  Ross  ;  Hall. 

—  F.  S.  D. 


UHE  OP,  (See  Moslem  Archi- 
tecture ;  Roman  Imperial ;  also 
Asia  Minor,  Architeeture  of ;  Bal- 
kan Peninsula;  Ecypt;  Syria.) 
TDRKIBTAN,  ARCHI- 
TECTURE OF.  That  of  the 
country  lying  immediately  north 
of  the  modem  kingdom  of  Pereia 
and  stat«  of  Afghanistan,  ex- 
tending from  the  boundaries  of 
the  lofty  table-land  of  Pamir  on  the  east  to  the 
trans-Caspian  provinces  of  the  Russian  empire 
on  the  west,  and  including  the  cities  of  Bokhara, 
Khiva,  Merv,  Samarcand,  and  Tashkand.  The 
whole  country  is  more  or  less  dependent  upon 
Russia  since  1876,  but  the  population  is  still 
thinly  distributed,  of  mixed  Asiatic  origin,  and 
is  probably  much  smaller  than  it  was  in  the 
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sixteenth  centuiy  of  our  era  and  previous  to 
that  time.  The  term  Turkistan  is  more  prop- 
erly applied  to  this  country  than  any  other 
geographical  expression,  because  the  tendency  of 
modem  ethnological  and  geographical  writing  is 
to  speak  of  the  ruling  races  which  originated 
here  as  ''Turks,"  using  that  term  in  a  general 
sense.  The  conquering  Khans  of  the  eleventh, 
twelfth,  and  thirteenth  centuries  of  our  era  are 
considered  Turks  as  much  as  the  Se^uks  or  the 
Ottomans. 

The  countiy  has  been  little  visited  by  any 
European  who  has  had  a  sense  of  architectursd 
art,  but  recent  travellers  have  at  all  events 
taken  photographs  which  have  been  published 
in  their  volumes.  One  traveller  in  Turldstan 
had,  however,  a  marked  feeling  for  architectural 
fine  art,  Eugene  Schuyler  (d.  July,  1890),  who 
travelled  in  the  country  in  1875-6. 

The  fine  arts  of  the  country  have  been  greatly 
influenced  by  Chinese  example  ;  but  it  is  not  in 
architectural  art  that  the  Chinese  influence 
could  be  most  weighty.  In  the  northeast,  be- 
tween Tashkand  and  Kuldja,  there  are  the  ruins 
of  cities  in  which  Chinese  building  had  evidently 
controlled  the  design,  and  in  Kul4ja  itself  the 
ancient  buildings  have  been  ruined  and  this 
city,  though  close  to  the  Chinese  frontier,  is 
almost  wboUy  a  Turki  town.  (See  China, 
Architecture  of.)  It  is  a  Persian  influence 
which  is  the  most  visible  in  all  the  architectural 
art  known  to  us ;  but  this  not  exclusively  the 
influence  of  the  Persian  art  of  the  fifteenth 
century  and  following  years  with  its  strong 
tendency  toward  decoration,  both  external  and 
internal,  by  means  of  glazed  tiles  in  brilliant 
colour.  It  is  rather  a  more  ancient  Persian  art 
dating  from  the  early  years  of  the  Moslem  con- 
trol, or  roughly  speaking,  from  the  eighth  to 
the  twelfth  centuiy  inclusive.  As  has  been 
pointed  out  in  the  articles  on  Persia  that  land 
has  always  been  a  centre  of  decorative  art,  its 
influence  felt  over  the  whole  of  Western  Asia 
and  thence  by  the  whole  Byzantine  empire  and 
indirectly  Europe  itself  in  the  earlier  Middle 
Ages.  This  exceptional  masteiy  of  artistic 
design  was  developed  in  a  more  strictly  archi- 
tectural sense  after  the  beginning  of  the  eleventh 
centuiy  of  our  era,  and  the  buildings  of  the 
cities  named  in  the  first  paragraph  above, 
though  none  have  been  explored  and  studied  of 
a  certain  date  earlier  than  1150,  are  all  of  a 
Persian  type,  giving  distinct  evidence  of  a  still 
earlier  influence  coming  from  Persia  and  develop- 
ing in  the  comparatively  uncivilized  northern 
country  in  a  slightly  different  way  from  that  of 
the  Persian  cities. 

The  four-centred  pointed  arch  characterizes 
these  buildings  from  the  twelfth  centuiy  to  the 
latest  epoch;  simple  and  unbroken  masses  of 
wall  decorated  with  patterns  in  colored  brick- 
work or  in  slight  relief  of  bricks  set  horizontally, 
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vertically,  and  at  various  slopes  in  the  outermost 
shell  or  face  of  the  wail  are  common  methods  of 
decoration.     The  round  minaret  at  Bokhara  is 
a  simple  truncated  cone  with  very  steep  sides, 
crowned  by  a  cylindrical  chamber  like  a  belfiy 
carried  in  slight  projection  by  a  system  of  cor- 
belling; and  this  structure  from  base  to  the 
springing  of   the   corbel  course  is  absolutely 
unbroken  by  window  or  visible  door  (the  entry 
being  from  a  small  building  adtjoining)  and  is 
adorned  merely  by  horizontal  bands  of  colour 
sparingly  and  most  judiciously  applied.     The 
mosques   on   the  great  square  at  Samarcand, 
called  by  Schuyler,  The  Medressehs,  Shir-Dar, 
Tilla-Eari,  and  Ulug-Bek,  have  each  a  superb 
porch  with  a  very  lofty  arch  dividing  the  whole 
mass  of  the  central  pavilion  into  two  heavy 
piers  ;  wings  with  much  lower  walls  are  flanked 
by  conical  minarets.     The  Medresseh  Shir-Dar 
has  lost  the  crowning  chamber  or  galleiy  of  its 
minaret,  but  has  preserved  the  corbelling  which 
once  earned  it,  and  a  cupola  with  the  lofty  and 
circular  drum  concealed  from  the  front  by  the 
lofty  porch  is  attractive  from  the  rear  and  side. 
A  similar  cupola  crowns  the  celebrated  Guramir, 
the  supposed  tomb  of  the  conqueror  Timur 
(d.  1405)  in  the  neighborhood  of  Samareand. 
The  much  later  palace  at  Khokand  retains  some 
of  the  features  of  these  older  buildings,  but  is 
very  inferior  in  dignity  of  mass  or  in  grace  of 
proportion.     It  is,  moreover,  covered  by  diaper 
patterns  very  ill-imagined,  according  to  the  too 
common  tendency  of  modem  Persian  art,  which 
seems  to  assume  that  there  cannot  be  too  much 
of  such  covering  patterns.     (See  Decoration ; 
Diaper ;  Polychromy.)    At  the  city  of  Turkistan, 
in  the  far  north,  is  the  very  ancient  tomb  said  to 
have  been  begun  by  Timur,  and  there  is  also  the 
mosque  called  Hazret,  or  the  Divine  Presence, 
which  was  certainly  built  by  that  conqueror. 
These  buildings,  dating  from  the  last  few  years 
of  the  fourteenth  century,  still  retain  some  part 
of  their  admirable  tile  sheathing. 

Samareand,  in  the  fourteenth  century,  was 
certainly  one  of  the  most  magnificent  cities  on 
earth,  and  carefully  managed  exploration  in  this 
town  should  result  in  a  great  enlargement  of  our 
knowledge  of  the  principles  of  Asiatic  archi- 
tecture. 

The  simple  buildings  of  the  people  and  the 
relics  of  ancient  architecture  before  the  time  of 
Moslem  influence  coming  from  Persia  are  alike 
unstudied  and  unknown  except  for  the  occasional 
evidence  of  photographs  taken  for  another  pur- 
pose. The  opportunity  for  enlarged  archaeo- 
logical research  in  the  one  case,  and  of  social 
study  in  the  second,  with  the  architectural 
interest  inherent  in  both  would  seem  to  be 
unsurpassed  by  that  of  any  r^ion  in  the  world. 

Bigham,  A  Hide  Through  Western  Asia,  1897 ; 
Schuyler,  Turkistan,  Notes  of  a  Journey  in  Rus- 
sian Turkistan,  Khokand,  Bukhara^  and  Kuldf^, 
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TURKISH  ARCHITECTURE 

Interior  of  the  great  Moaque  of  Sultan  Siileiinui  I.  of  non-European  work  of  tlie  sort.     The  legend  is 

(Snleimanieh).     This  la  tlie  mosl  important  piece  that  two  piecen  (not  Hhown  in   tliis  Plale)  were 

of  Tnrltish  architecture,  aaii  was  built  in  imitatiou  laken  in  war  with  the  t'entians,  and  that  the  others 

of  tlie  church  of  S.  Sophia,  at  least  in  so  far  as  the  were  copied  or  studied  from  ihem.     Ttie  building 

cupola  and  peudentlves  are  coDcemed.     Stained  dat«a  from  the  middle  of  ilie  sixteenth  ccTiiiii-y. 
glass  ia  remarkable  as  the  most  important  display 


TtJBN 

2  toIb.,  1B7T  ;  VambSry,  Bokhara,  1873  ;  Central 
^10,1864.  —  B.  S. 

TOHN  (v.).  To  lay  up,  as  an  arch,  in  brick 
or  atone  on  a  temporaiy  centring. 

TUKIWOUT.     Same  as  Tumbuckle. 

TUSHBTTCKIA  A  right  and  letl  Bcrev 
coupling  in  the  form  of  a  link,  both  enda  of 
which  Bcreff  on  the  separated  ends  of  a  rod  or 
bar,  BO  that  by  turning  the  buckle  the  tenmon 
of  the  rod  or  bar  may  be  increased  or  diminished 
at  will.     It  is  often  usod  in  setting  up  a  tnua. 

TURHINO  PIBCBl  a  piece  of  board  cut 
to  a  curve  to  guide  the  mason  in  turning  any 
small  arch  for  which  no  centring  is  required. 


TURPnr,  JEAN ;  architect  and  sculptor. 

With  Antoine  Avernier,  Arnoul  Bouliu,  and 
Alexandre  Huet  be  made  the  stalls  of  the  catho- 
dral  of  Amiens  (Somme,  Fraace),  finished  in 
1522. 

Gilbert,  CalMdrale  ceAiaient. 

TURRET.  A  small  tower;  especially  one 
attached  to  a  larger  tower,  as  where  an  ^chau- 
guette  or  stair  turret  rises  above  the  platform  of 
a  fortified  tower,  or  where  a  circular  stair  is 
built  at  an  angle  of  a  church  tower  to  lead  to 
the  belfry. 

Fapper  Box  Tmret.  A  turret  circular  in 
plan,  and  with  some  form  of  conical  or  domical 
roof. 

TaSCAJRT  ARCHITUCTUHH  A.  That 
of  the  ancient  Etruscane  (eee  Etruscan  Archi- 
tecture), 

B.  That  of  modem  Tuscany  at  any  epoch, 
especially  any  style  taking  shape  in  this  region 


TUSCAN  ORDBE 
and  not  extending  much  beyond  it.     The  moet 
important  of  such  styles  is  the  round-arehed 


Tdbbkt;  Gr^HTONBURr  Abbrt,  c.  1200;  It  covbbs 
THB   Head  of  a  Windujo  Staib  and  qives 

ACCKBB   TO  THE   RoOFS. 

Qothic,  exemplified  by  the  Loggia  dei  Lanzi  and 
the  Bugello,  or  palace  of  the  Fodeat^  both  in 
Florence,  and  the  cathedral  of  Lucca,  and  other 
buildiogs,  a  style  which  was  mainly  Gothic  in 


Tvbrbt;  S.  Habv'b,  Bbveblv;  c.  14fla 

structure  with  its  system  of  building  received 
from  the  North,  but  protested  against  the  north- 
em  style  as  a  decorative  system. 

TUSCAIT  ORDER.  One  of  the  three  Ro- 
man ordere  of  architecture  according  to  Vitrovius ; 
one  of  the  five  recognized  by  sixteenth  centuij 


TURRET;  TOWN  HALL  OF  BAUMUR,  WITH  TWO  AMGLE  TURRETS  OR  ECHAUGUETTES. 


TUSK 

writers.  It  resembles  tbe  Roman  Doric,  but 
has  fewer  and  bolder  mouldings,  no  triglyphs, 
and  DO  decorated  details.  In  neoclassic  work 
the  shafts  &re  sometimes  built  with  rusticated 
bands,  and,  in  a  superim  position  of  ordeis,  its 
place  is  in  the  basement, 

TDBK.  A  bevelled  shoulder  on  a  tenon  to 
give  it  additioual  strength,  the  mortise  being 
cut  to  correspond. 

TWO-FAIR  (adjectival  term).  In  a  London 
lodging  house,  belonging  to  the  third  story,  ac- 
cessible by  two  flights  of  stairs.  The  two-pair 
front  is  the  front  room  of  the  third  story,  count- 
ing from  the  street,  or  the  second  story  in  Eng- 
lish usage. 

TTMPAN.     Same  as  Tympanum. 


STTMPANUM.  The  triangular  recessed 
space  beneath  the  coping  of  a  pediment  and  be- 
tween the  raking  cornice  of  the  roof  and  the  hori- 
zontal geison  below.  Also  the  slab  or  piece  of 
walling  which  is  used  to  fill  up  tbe  space  be- 
tween an  arch  and  the  equai«  head  of  a  door  or 
window  below.  This  may  be  a  single  stone,  or, 
if  of  small  parts,  it  may  rest  upon  a  lintel.  It 
is  often  used  for  rich  decoration,  and  in  large 
Gothic  churches  it  may  receive  the  richest  relief 
sculpture,  as  seen  in  Vol.  II.,  Plates  I.  and  IV., 
and  cut  col.  203.  The  term  having  merely  the 
general  significance  of  a  smooth,  thin  plate  or 
membrane  is  applied  also  to  a  panel  by  writers 
who  take  the  word  in  this  sense  direct  from 
Vitruvius,  IV.  G.     (Compare  Lunette.) 

TYKOIi,  ARGHITlK.*r  U  KB  OF.  (See 
Austrian  States.) 

TZAPOTBCO  ARUUITUCTUHB.  That  of 
the  American  Indians  of  the  Tzapoteco  stock, 
whose  counti;  was  south  of  the  Aztec,  and  who 
rivalled  the  latter  in  their  architectural  works, 
still  exhibited  in  the  ruins  of  Mitla.  (See 
Mexico,  Architecture  of,  §.1.) 

TZOMPAMTLI.  An  Aztec  building  erected 
for  the  purpose  of  receiving  and  executing  pris- 
oners of  war,  and  for  dividing  their  flesh  among 
the  proper  recipients.  (See  Mexico,  Architec- 
ture of,  §  I.)— F.  S.  D. 


UCCBU.O,  FAOI.O  DI  DONG;   paint«r; 
b.  1397;  d.  1475. 


UNDBBPINNINQ 

A  mural  painter  at  Pisa  and  Florence.  (In 
the  General  Biography,  Crowe  and  Cavalcaselle ; 
Vasari  ;  Nagler :  also  MUntz,  Renaissance.) 

nSlNZl,  aiaVAXaa  da.  (See  Ricama- 
tori,  Giovanni  de'.) 

UFFIZI.  (In  Italian,  Gli  Uffizi,  "the  of- 
fices.") A  building  in  Florence  of  which  tbe 
uppermost  story  is  used  for  a  museum,  one  of 
the  most  important  in  Europe. 

TILPIAH  BASILZCA.  (See  Basilica  of 
Tr^an.) 

UIiRICH  VON  ENSnra-BN;  architect; 
d.  1429. 

Ulrich  from  Ensingen,  a  village  in  Switzer- 
land near  Fribourg,  was  chief  architect  of  the 
cathedral  of  Ulm  (begun  1377)  from  1390, 
when  the  most  important  part  of  the  construc- 
tion was  actually  undertaken,  until  his  death  in 
1429.  From  1410  to  1429  he  was  also  em- 
ployed in  some  capacity  at  the  cathedral  of 
Strasburg.  In  1387  he  was  called  to  Milan  to 
advise  concerning  the  construction  of  tbe  cathe- 
dral. He  was  succeeded  by  his  sons,  Gaspard 
and  Mathias. 

Haasler,  Ulms  Kvastgeachichle  im  MittelaUfr; 
Gerard,  Lft  Arlitles  de  I' Alsace;  Schneegans,  La 
Archilectfg  de  Birauburg. 

UirBnniTT.  Not  baked,  or  fired,  in  a  kiln ; 
said  of  articles  of  clay  such  as  in  most  cases  are 
so  completed  by  exposure  to  heat.  Unburnt 
bricks  are  very  common  in  Egyptian  and  Syrian 
building. 

XTNCOURSBD.  Masom?  not  laid  up  in 
courses  or  layers  with  continuous  horizontal 
joints,  but  irregularly.  (See  Ashlar;  Course; 
Masonry.) 

TTNCTORinM.  In  the  Roman  baths,  an 
apartment  used  by  the  bathera  for  anointing 
the  bodies  with  oil  or  some  unguent,  which  was 
then  scraped  off  with  a  strigil.  (Called  also 
Elieothesium.) 

UNDERCROFT.  Any  vault  or  secret  pas- 
sage underground. 

UNDBKCUT.  In  carving,  as  in  high  relief, 
cut  away  behind ;  said  of  the  background  or  of 
the  whole  carving,  the  figures  standing  clear,  or 
nearly  clear,  from  the  background. 

U  N  DUKDRAWir.  Closed  beneath,  as  by 
lath  and  plaster,  or  by  boarding,  as  when  a 
floor  previously  of  exposed  timber  is  closed  for 
greater  warmth  or  prevention  of  sound.  By 
extenuon,  having  the  whole  structure  of  a  ceil- 
ing put  in,  as  beneath  the  roof  of  a  cottage, 
leaving  a  garret  above. 

UN DUKFUV HIH a.  A.  The  rough  walls 
or  piers  supporting  the  first  floor  timbers  of  a 
building  without  a  cellar.  The  upper  part  of  a 
foundation  wall  showing  above  the  grade  and 
under  the  water  table,  or  ground  silt.  In  New 
England  often  used  for  the  masonry  foundations, 
as  in  a  house  otherwise  built  of  wood. 

B.    The  material  and  labour  used  in  replacing 


TYMPANUM  OF  DOOR;  CHURCH  OF  8.  JE.\M-BAfil8i'E  DE  BELLEVILLE,  PARIS. 


UNDBRTHROATINQ 

in  whole  or  in  part,  an  old  or  infirm  foundation 
wall  with  a  new  wall,  or  in  extending  with  new 
material  a  wall  already  built  to  a  lower  and  more 
stable  bottom.  The  terms  also  applied  to  labour 
and  material  employed  in  the  reconstruction  of 
an  old  wall,  so  as  to  furnish  a  new  and  perma- 
nent bed  for  a  stone  or  bearing  for  a  beam.  (See 
Shoring.) 

UNDBRTHROATING.  The  coTe  of  an 
outside  cornice  when  so  treated  as  to  serve  as  a 
drip. 

UNDBR'WIUTBRS'  DOOR;  FLOOR;  etc. 
An  appliance,  or  fitting,  of  the  form  and  struc- 
ture approved  by  the  insurance  companies  as 
not  calculated  to  bum  readily  or  to  help  the 
spread  of  fire. 

UNDULATED.  Arranged  with  a  wavelike 
form  or  movement,  as  in  a  guiUoche,  or  in  any 
other  decorative  feature. 

XTNGBWITTER,  QBORG  GOTTLOB ; 
architect;  b.  1820;  d.  1864. 

In  1837  he  entered  the  academy  in  Munich. 
In  1842  he  settled  in  Hamburg,  and  afterward 
practised  in  LUbeck  and  Leipzig.  Ungewitter 
published  Lehrbuch  der  Gothischeii  Konstruc- 
tionen  (Leipzig,  1890-1892,  2  vols.  4to); 
Oothische  Stadt  und  Landhaiiser  (Berlin, 
1889-1890);  Oothische  Holzarchitektur  (Ber- 
lin,  1889-1890,  foHo).     (See  Statz.) 

Reichensperger,  Georg  Oottloh  Ungewitter, 

UNITED  STATES,  ARCHITECTURE 
OP.  That  of  the  whole  territory  of  the  republic, 
as  it  was  after  the  Gadsden  Purchase  in  1853. 

§  I.  Pre-Columbian  Era,  The  architec- 
tural constructions  of  the  aborigines  of  America 


United  States:  House  at  Pigeon  Cove,  Mass.,  1G43. 

were,  and  are,  exceedingly  varied  in  form,  loca- 
tion, material,  and  method.  Almost  every  kind 
of  position  where  a  house  or  village  might  be 
established,  according  to  expedience  or  necessity, 
was  adopted,  from  the  immediate  shores  of  the 
sea  to  almost  inaccessible  ledges  in  mighty 
cliffs  of  the  far  interior.  Almost  every  ma- 
terial available  for  building  purposes,  except- 
ing metals,  was  utilized,  from  mere  twigs  and 
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branches  of  trees  to  stone ;  even  to  snow  and 
the  bones  of  whales.  And  the  structures  were 
given  almost  every  possible  shape;  square, 
round,  semicircular,  oval,  triangular,  rectangu- 
lar, conical,  and  domed.  The  methods  of  erect- 
ing embraced  iraming,  wattling,  masonry,  pis^ 
jacal,  and  others.  Many  structures  were  only 
of  one  story,  but  some  were  of  four  or  five. 
From  the  rude  bough  wickyup  of  the  Arizona 
Pal  Ute,  lightly  abandoned  on  every  change 
of  camp,  to  the  massive  and  elaborately  orna- 
mented stone  buildings  of  the  Maya  of  Yucatan, 
is  an  immense  range,  greater  than  can  be  else- 
where studied  within  our  historic  period.  It 
is  possible,  therefore,  in  America  to  take  up 
the  study  of  house  building  where  the  thread 
is  lost  in  Europe,  and  with  both  follow  the 
line  of  development  from  the  wickyup  to  the 
Parthenon.  Examples  of  almost  every  form 
of  dwelling  possible  for  mankind  to  devise  exist 
still  in  America,  occupied  or  in  ruins.  Appar- 
ently the  very  beginning  is  in  the  sun  shelter, 
of  which  there  may  yet  be  observed  specimens 
in  temporary  use  among  American  Indians. 
Passing  into  the  wickyup  type,  then  into  the 
more  substantial  and  permanent  wigwam,  the 
adobe  house  and  the  durable  stone  house  were 
finally  arrived  at,  all  forms  being  determined 
by  culture  stage  and  by  environment.  Forest 
regions  developed  bark  houses;  polar  r^ons, 
snow  houses ;  treeless  plains  with  large  game, 
portable  tents ;  arid  regions,  where  disintegrat- 
ing cliffs  offer  abundance  of  ready-made  building 
material,  stone  houses ;  broad,  dry  valleys  ^ith 
little  timber  or  stone,  and  no  large  game,  mud 
^  or  adobe  houses,  with  a  growth  firom 
isolated  one-family  structures  to  huge 
communal  affairs,  half  fortress  in  charac- 
ter. No  better  exhibition  can  be  foimd 
of  the  manner  in  which  man  in  all  stages 
of  culture  adapts  himself  to  varying 
conditions,  than  in  this  wide  range  of 
American  aboriginal  architecture.  Ma- 
terials are  moulded  to  his  needs  accord- 
ing to  his  degree  of  progress.  With 
nothing  better  in  the  way  of  an  axe 
than  a  broken  stone,  trees  were  felled 
J  for  frames,  or  lintels,  or  rafters.  Logs 
were  split  into  planks  by  means  of 
wooden  or  bone  wedges,  and  dressed 
with  adzes  of  jade,  serpentine,  obsidian, 
or  similar  stone.  Elaborate  carvings  in 
wood  and  stone  were  executed  with  stone 
and  shell  chisels,  and  knives.  Roofs  were 
made  of  bark,  of  skins,  of  snow,  of  woven 
bark  mats,  or  of  timbers,  reeds,  earth,  or 
stone.  Within  the  limit  of  the  United  States 
are  found  examples  of  most  of  the  methods  of 
construction  employed,  culminating  in  such  sub- 
stantial buildings  as  may  still  be  seen  in  the  vari- 
ous occupied  villages  of  the  Pueblos,  like  Taos, 
Zuni,  and  the  towns  of  the  Mokis,  and  in  the 
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ruins  scattered  over  the  Southweet, 
like  Casa  Grande,  the  Chff  DwellingB  (which 
see),  and  those  of  the  Pecos  and  the  Chaco, 
the  latter  representing  the  highest  quality  of 
masonij  to  be  found  north  of  Uesico.  Metal 
tools  were  not  used  north  of  the  Aztec  country, 
and  nowhere,  prior  to  the  European  advent, 
vas  metal  in  any  way  a  part  of  the  con- 
atruction.  (See  Mexico,  Architecture  of^  §  1 ; 
Assembly  House ;  C^jon ;  Communal  Dwelling ; 
Jacal ;  Kiva ;  Lodge ;  Mound ;  Pis^ ;  Tipi ; 
etc.)  —  F.  S.  Dellenbauqh. 

g  II.     Modem  Era.    As  a  rule,  the  archi- 
tecture of  the  territory  comprised  withiu  the 
present  limits  of  the  United  States  was  Englieh 
in  its  origin,  and  the  prevailing  influence  con- 
tinued to  be  English  down  to  the  third  quarter 
of  the  nineteenth  century.     The  exceptions  to 
this  rule  may  be  briefly  noted.     The  Atlantic 
seaboani,  which  inchided  all  that  there  was  of 
the  United  States  when  their  in- 
dependence was  declared,  included 
lands  originally  settled  or  claimed 
by  Spain,  Holland,  Sweden,  and 
Prance,  as  well  as  by  Great  Brit- 
on.    The  oldest  settlement  on 
the  coast  was  the  Spanish  Saint 
Augustine ;  but  Florida  did  not 
become  a  part  of   the   United 
SUtes  until  1821.     The  princi- 
pal relics  of  the  Spanish  domi- 
nation arc   the   cathedral   of  S. 
Augustine  (1793),  and  the  fort 
DOW  called  Marion  (1756).      In 
California,    Arizona,    and     New 
Mexico,  which  were  not  acquired 
by  the  United  SUtes  until  1848,      . 
there  are  no  Spanish   buildings    \ 
comparable   in  extent  or  costli- 
ness with  the  churches  of  Old 
Mexico.     The    Spanish   manner 
of  building  appears  to  have  ex- 
tended   northward    from     Florida    to    South 
Carolina,  in  at  least  one  noteworthy  instance, 
that  of  S.  James's  Church,  at  Goose  Creek,  on 
the  Cooper  River,  built  about  1715.     In  this 
edifice  the  indications  of  Spanish  workmanship 
are  unmistakable.       In  its  present  condition, 
it  shows  that  preparations  had  been  made  for 
Burraounting    its    front    with    the    curvilinear 
screen,  or  sham  gable,  which  is  a  characteristic 
feature  of  Spanish  ecclesiastical  sj-chitecture ; 
although  it  does  not  appear  that  this  frontis- 
piece was  ever,  in  fact,  added.     The  detail  else- 
where is  equally  Spanish.     Apart  irom  a  few 
detached  churches,  the  principal  remains  of  the 
Spanish  domination,  of  what  is  now  the  Pacific 
slope  of  the  United  States,  are  the  buildings 
of  the  Catholic  missions,  each  group  of  which 
includes   a   church.     (See  California  Mission, 
under  Mission.) 

The  only  relics  of  French  colonization  within 
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the  limits  of  the  Unit«d  States  are  ia  Louisi- 
ana, where  there  are  traces  of  the  successive 
occupations  of  France  and  Spain.  Founded  by 
Bienville,  in  1718,  New  Orleans  continued  to 
be  held  by  the  French  until  1769,  when 
Spain  took  formal  possession  under  a  cession 
granted  in  1762.  In  1800,  the  French  retook 
possession  under  the  treaty  of  San  Ilitephonso, 
and,  in  1803,  Louisiana  was  acquired  by  the 
United  States.  Perhaps  the  only  rehc  of  the 
original  French  occupation  is  the  Urauline  con- 
vent, now  known  as  the  Archbishop's  Palace, 
which  was  erected  under  Bienville's  administra' 
tion,  in  1737.  It  is  a  plain  building  of  two 
stories,  in  Btuccoe<l  brick,  with  a  central  pa- 
vilion crowned  with  a  low  pediment;  but  in 
spite  of  its  plainness,  it  has  enough  of  archi- 
tectural character  to  indicate  the  nationality 
of  its  builders.  The  most  conspicuous  monu- 
ment of  the  Spanish  domination  is  the  cathe- 
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dral,  built  in  1794,  but  named  after  the  patron 
saint  of  France.  Fronting  an  open  square,  and 
with  the  flanking  municipal  buildings  of  stuc- 
coed brick,  it  makes  a  somewhat  pretentious 
architectural  composition  for  a  colonial  capital, 
of  no  more  importance  than  New  Orleans  was 
when  it  was  built.  The  mansard  roofs  of  the 
flanking  buildings  are  later  additions  ;  the  origi- 
nal scheme  having  been  that  of  the  Ursuline 
convent,  a  nearly  equal  triple  division  into  two 
wings,  and  a  central  pavilion  crowned  with  a 
low  pediment.  These  buildings  also  are  of  two 
stories  only.  They  are  very  massively  built  of 
brick,  and  derive  some  importance  from  their 
size  and  solidity,  if  not  from  their  design.  The 
cathedral  seems  to  have  been  originally  designed 
in  the  Spanish,  or  Spanish- American  manner, 
with  a  frontispiece,  consisting  of  a  free  standing 
gable,  and  a  lower  roof  behind.  But  the  exist- 
ing flanking  and  central  towers,  which  are  no 
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mote  coDgnious  with  the  front  than  admirable 
in  themselTes,  were  added  iu  1851,  ti^tber 
with  other  alterations  that  obscure  the  original 
design.  The  domestic  building  of  the  New 
OrleaoH  of  the  eighteenth  century,  so  far  aa 
can  be  judged  by  its  dilapidated  remains,  was 
much  more  Spaidsfa  than  French,  showing  the 
heavy  Spanish  tiled  roo&,  and  the  deeply  re- 
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atone,  qtaringly  garnished  with  brick,  or,  more 
commonly,  rectangles  of  stonework  one  stoiy 
high,  with  roof  gaUes  of  timber,  and  the  eavee 
projecting  beyond  the  walla,  a  protectire  de- 
rice,  which  gave  the  building  its  only  touch 
of  picturesqueness.  Spedmena  of  thrae  are 
still  numerous  in  that  part  of  New  Jersey 
behind   the   Palisades.     The   Van  Cortlandt 
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ceased  upper  galleriee,  suitable  to  a  tropical 
climate,  and  alao  the  maaaiTeneaa  of  construc- 
tion which  has  preserved  dwellings  originally 
humble,  where  they  have  not  been  demolished 
by  fire,  or  by  design. 

The  Dutch  settlers  on  the  Hudson,  as  well  as 
the  Swedish  settleis  on  the  Delaware,  followed 
their  native  modes  of  building  so  &r  as  poasibla 
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It  was  not,  however,  until  toward  the  close  of 
the  seventeenth  century  that  they  were  able  to 
build  of  substantial  materials.  It  is  not  prob- 
able that  there  are  a  dozen  buildings  left  stand- 
ing in  the  r^on  settled  by  the  Dutch,  which 
antedate  the  final  British  occupation  of  New 
York  in  1674.  The  farmhouBca  built  in  the 
Dutch  manner  after  that  time  were  of  rough 


manor  house,  on  the  east  bank  of  the  Hudson 
lUver,  was  built  in  1681,  and  the  Slip  house, 
on  Bergen  Heights,  in  Jersey  City,  in  1666. 
The  older  part  of  the  Philipse  manor  house, 
now  the  City  Hall  of  Yonkers,  was  built  in 
1682,  by  Frederic  Philipse,  the  richest  mer- 
chant of  bis  time ;  and  the  rudeness  of  its  in- 
t«rior  workmanship  attests  the  absence  ftom 
the  colony  of  skilled  carvers  in 
wood.      The  brickwork  of  the 
period  is  very  good,  but  both 
bricks  and  hricklayera  were  im- 
ported.    But,  upon  the  whole, 
the  building  of  the  Dut^^h  set- 
tlera  was  so  simple  and  humble, 
and  BO  exclusively  for  the  satis- 
faction   of    the    bodily   wants, 
that  it  cannot  be  called  archi- 
tecture.     How   simple   it  was 
may  be  judged  from  the   fact 
that  what  was  reoUy  a  "speci- 
men"  of   Dutch    architecture, 
the    soK^lled     "  Vauderheyden 
Palace"    in    Albany,    built    in 
1725,  was  a   building  of  two 
stories,   measuring   50    feet  by 
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the  ground  floor.  The  churches  were  as  plain 
as  the  dwellings,  mere  "  meetinghouses,"  as  may 
be  seen  in  the  only  one  that  remains,  that  built 
at  Sleepy  HoUow,  in  1 699,  by  Philipse.  This  is  a 
room  of  moderate  size,  enclosed  in  walls  of  roi^ 
stone,  with  window  arches  of  yellow  HoUuid 
brick,  its  ecclesiastical  character  being  denoted  by 
the  tall  undivided  windows,  and  the  apsidal  end. 
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Perhaps  the  only  remaining  buildings  of  the 
Swedish  Bettlement  upon  the  Delaware  are  two 
chuiehes,  almost  exactly  contemporary  with  the 
last  mentioned,  and  with  each  other.  The 
"Old  Swedes"  church,  at  Wilmington,  was 
begun  in  169S,  and  was  consecrated  on  Trinity 
Sunday,  1699.  It  is  a  rectangle  of  rough  stone, 
66  feet  long,  36  broad,  and  20  high,  with  walls 
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En^eh  worknumship.    The  original  building 
was   plain  to  absolute  baldness,   for  the  few 
details  that  show  a   decorative   intention  are 
evidently  of  later  application,  and  in  wood. 

The  oldest  church  still  standing  upon  the 
Atlantic  seaboard  is,  undoubtedly,  S.  Luke's, 
near  Smithfield,  Virginia.  To  this  local  tradi- 
tion assigns  the  date  of  1632.  It  Beems  in- 
credible that  an  erection, 
showing  BO  high  a  degree 
of  mechanica]  skill,  and  so 
considerable  an  expenditure, 
should  have  been  made 
within  twenty-five  years 
after  the  settlement  at 
Jamestown ;  and  it  ia  likdy 
that  tradition  conliisee  the 
existing  building  with  an 
earlier  one  upon  the  same 
site.  However  that  may 
be,  the  church  was  doubt- 
lees  built  before  the  last 
quarter  of  the  seventeenth 
centuiy.  It  is  a  room  of 
50  feet  by  20,  vrith  a  tower 
18  feet  square  by  about  50 
high,  all  in  very  substan- 
tial brickwork.  Its  ecclesi- 
astical character  is  denoted 
not  only  by  the  rudely 
pointed  arches,  but  by  but- 
tresses which  seem  to  be 
without  any  architecture  I 
significance.  The  tower  is 
heavily  groined  in  brick- 
work, however,  and  the 
keystone  of  the  round- 
arched  doorway  projects. 
Upon  the  whole,  it  is  such 
a  building  as  an  English 
bricklayer,  working  with 
English  bricks,  from  a 
recollection  of  currant  Eng- 
lish church  building,  might 
have  been  expected  to  pro- 
duce, (luring  the  reign  either 
of  Charles  I.  or  of  OhaHes 
II.  That  it  is  the  oldest 
church  in  the  United  States 


vaiying  in  thickness  from  2  to  3  feet,  with 
openings  arched  and  groined  in  brickwork. 
The  existing  porch,  built  mainly  as  a  buttress 
for  the  walls,  which  had  shown  a  dangerous 
weakness,  was  not  added  until  1762,  nor  the 
existing  tower  until  1802.  Although  the  pas- 
tor of  the  church  was  a  Swede,  the  workmen 
employed  upon  it  were  Englishmen  from  Phila- 
delphia, and  what  of  architectural  character  the 
building  can  be  said  to  possess  is  EngliKh  also. 
The  "Old  Swedes"  church  in  Philadelphia  was 
built  in  1700.  This  is  in  brickwork,  and  very 
good  brickwork ;    but  is  also  an  example  of 


is  very  probable,  even  if  we  deduct  half  a 
tury  from  the  duration  assigned  to  it  by  tradi- 

It  was  not  until  the  eighteenth  centuty  was 
well  advanced  that  any  churches  of  architec- 
tural pretensions  began  to  be  erected  in  the 
European  settlements  in  America,  and  tbtse 
were  all  based  upon  English  models.  The 
earliest  of  them,  S.  Philip's,  at  Charleston, 
was  built  before  1733;  and  it  is  to  this, 
doubtless,  that  Burke  refers  in  the  "  European 
Settlements  in  America"  (1757),  as  "a  church 
'  '    veiy  handsome  taste,  exceeding  any- 
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thing  of  that  kind  that  we  have  in  America." 
This  church  was  burned  in  1835 ;  but  ita  auc- 
cettsor  is  an  execution  of  virtually  the  same 
design,  except  that  the  spire  has  been  elon- 
gated. The  name  of  the  architect  is  not  known. 
Of  the  other  parish  church  of  Charleston,  S. 
Michael's,  it  has  been  conjectured  that  the 
"  Hr.  Gibson,"  from  whose  designs  it  waa  said 
in  the  newspapers  of  the  time  to  have  been 
erected,  was,  in  fact,  James  Gibbe,  then  the 
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most  fashionable  church  architect  in  London. 
S.  Michael's  was  begun  in  1752,  and  Gibbs 
died  in  1754.  There  were  no  churches  of  as 
much  architectural  pretensions,  oor  in  as  pure 
and  scholarly  a  style,  as  these  two  in  the  more 
northerly  settlements  for  many  years  after  they 
were  built.  The  Old  South  in  Boston  (1729), 
and  Christ  church  in  Philadelphia  (1727),  were 
practically  contemporary  with  S.  Philip's  in 
Charleston.  The  former,  as  an  archit«ctural 
work,  is  entitled  to  nu  consideration.  The 
designer  of  the  latter,  a  local  amateur.  Dr. 
John  Keat^ley,  had  evidently  studied  the  clas- 
sic orders.  'The  gallery  is  recognized  and  em- 
phasized in  the  design,  to  the  extent  of  dividing 
the  building  into  two  distinct  stories  at  the 
sides.  The  end  is  undivided ;  and  is  converted 
into  a  grandiose  and  very  fairly  successful 
feature,  a  Palladian  triple  window,  with  the 
central  arch  sprung  from  the  entablature  that 
covers  the  lower  openings  of  the  sides,  with 
their  order  of  pilasters,  and,  above  a  heavy 
cornice,  a  blind  attic  and  a  pediment.  All  nre 
accurately  proportioned  and  detailed.  The  lack 
of  available  stonecutters  rompellcd  the  construc- 
tion of  the  more  elaborate  parts  in  wooii,  or,  as 
in  the  entablature  of  the  front,  in  brick,  the 
body  of  the  church  being  very  good  brickwork. 
The  steeple  was  not  added  until  twenty  years 
after  the  completion  of  the  church.  It  has 
nothing  admirable,  excepting  the  stage  of  tran- 
sition from  the  square  brick  shaft  to  tfie  octag- 
onal spire,  which  is  a  very  well  considered 
piece  of  design.  The  interior,  aa  "  restored  " 
by  Thomas  U.  Walter,  in  1836,  is  a  gram- 
matical design  in  Roman  Doric. 

At  this  time,  ftn<l  fiir  long  afterward,  there 

was  not  a  church  in  New  York,  nor  in  New 

England,  that  showed  any  architectural  training 

on  the  part  of  its  designer.     Peter  Harrison,  a 
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pupil  of  Vanbrugh,  was  imported  in  1747,  to 
design  and  superintend  the  building  of  King's 
Chapel  in  Boston,  which  was  executed  acconl- 
iog  to  hb  design,  and  is  fairly  representative 
of  the  English  architecturaof  the  time;  although 
the  spire  has  never  been  added,  and  the  portico, 
which  is  its  roost  important  feature,  was  built 
in  wood.  The  first  piece  of  architecture  in- 
corporated in,  or  rather  ailjoined  to,  a  church 
in  New  York,  was  the  portico,  fronting  Broad- 
way, of  S.  Paul's  church.  The  body  of  the 
church  waa  completed  in  1766  ;  but  this  portico 
seems  to  have  been  added  from  the  designs  of 
Major  Charles  L'Enfant,  about  1789,  when  he 
was  employed  to  enlarge,  embellisb,  and  convert 
into  "  Federal  Hall,"  for  the  reception  of  Con- 
gress, the  old  City  HaU,  built  in  1700.  The 
spire  of  S.  Paul's  was  added  in  the  nineteenth 
centuiy. 

The  secular  public  buildings  erected  during 
the  colonial  period,  were,  for  the  most  part, 
cheaply  and  hastily  built  for  their  immediate 
requirements,  and  it  was  only  toward  the  close 
of  the  peno<l,  politically  colonial,  that  they  took 
on  any  architectural  pretensions.  The  New 
York  City  Hall,  occupied  in  1700,  and  after- 
ward extended  and  embellished  by  L'Enfant, 
as  already  explained,  for  a  Federal  Hall,  stood 
until  it  was  demolished  to  make  room  for  the 
customhouse,  now  the  subtreasury,  in  1S34. 
It  consistod  of  two  wings  and  a  recessed  centre, 
two  stories  high  ;  and  without  other  ornament 
than  the  wooden  brackets  of  the  roof^  and  the 
coats  of  arms  of  the  governor  and  lieutenant- 
governor.     The  State  House  of  Pennsylvania, 
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better  known  as  Independence  Hall,  a  genera- 
tion later  in  date  (1731-1735),  like  the  con- 
temporaneous Christ  Chureb,  had  an  amat«ur 
architect,  Andrew  Hamilton,  well  known  aa  a 
lawyer.  It  is  a  sober,  discreet,  an<l  still  re- 
spectable edifice,  especially  notable  for  an  em- 
ployment of  cut  stone  in  the  groins,  panels, 
string  courses,  and  keystones,  which  was  then 
profuse.  The  State  House  of  Virginia,  at 
Williamshurg,  built  before  1723,  is  now  known 
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only  from  Jefferson's  description,  which  lepre- 
sente  ita  only  architectural  feature  as  a  portico 
of  two  orders,  which  Jefferson  criticises.  This 
was  doubtless  of  wood.  The  BtiU  standing 
capitol  at  Richmond  was  built  trom  the  de- 
sign obtained  by  Jefferson  in  France  of  "M. 
Clarissault "  {t\  and  its  design  was  compounded 
of  those  of  the  Erechtheum,  of  the  temple  of 
Baalbec,  and  of  the  Muisoa  Carrie  at  KImes ; 
but  the  model  most  closely  followed  was  the 
last  Darned  building,  though  the  order,  "  on 
account  of  the  expense,"  was  changed  from 
Corinthian  to  Doric,  and  Doric  of  the  Italian 
Renussance.  The  State  House  of  Maryland  is 
one  of  the  civic  buildings,  the  other  being  S. 
John's  College,  which  combine  with  many  pri- 
vate houses,  which  have  been  carefiilly  pre- 
served, to  moke  Annapolis  the  most  interesting 
museum  of  Gleorgtan  architecture  in  the  Unit«d 
States.  The  collie  was  built  in  1744,  by  a 
Scotch  architect,  specially  imported  for  the 
purpose.     That  is  of  slight  architectural  im- 


portance. The  State  House  was  begun  io 
1772,  under  the  direction  of  a  native,  or  at 
least  of  a  resilient,  architect.  The  chief  fea- 
ture of  the  exterior  is  a  cupola,  unduly  and 
disproportionately  elongated ;  but  the  central 
rotunda  of  the  interior,  though  executed  in 
wood,  from  want  of  money,  or  of  ariiisans  ca- 
pable of  executing  it  in  stone,  is  one  of  the  moat 
elaborate,  and  monumental,  as  well  as  one  of 
the  moat  "  elegant  "  examples  of  colonial  archi- 
tecture. It  is  really  an  admirable  design 
competently  carried  out.  The  architecturally 
colonial  period  lasted  nearly  half  a  century 
after  tlie  political  indepemlence  of  the  United 
States.  Indoeil,  as  has  boen  said,  American 
architecture  continued  for  nearly  a  century  to 
be  a  reflection  of  current  English  modes.  The 
State  House  of  Massachusetts  (1795)  is  a  typi- 
cally colonial  building,  bearing,  in  some  peculi' 
arities  of  treatment,  the  marks  of  an  American 
differentiation  from  the  British  Georgian,  pecu- 
liarities which  reappenr  in  the  work  done  in  the 
Capitol  of  the  United  States  by  its  author, 
Charles  Bulfinch,  apparently  the  first  American 
who  regularly  studied  the  profession  of  archi- 
tecture. The  buildings  of  the  Univeraity  of 
Virginia  (1819-1826),  designed  by  Thomas 
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belong  also  to  colonial  architecture, 
though  they  fbrm  an  exception  to  the  rule  that 
colonial  building  was  English  building.  Jeffer- 
son's studies  and  travels  had  put  him  in  archi- 
tectural, as  well  as  political,  sympathy  with 
France.  As  we  have  seen,  be  employed  a 
French  architect  to  deugn  the  Virginia  State 
House  ;  and  his  own  work,  though  he  intended 
it  to  be  an  accurate  reproduction  of  the  an- 
tique, is  in  a  somewhat  French  version  of 
classical.  His  plan  for  the  university  was 
really  grandiose  in  scheme  and  sc^e,  and, 
although  want  of  means  impaired  the  com- 
plete execution  of  it,  what  was  done  elicited 
general  and  angry  protests  upon  the  score  of 
extravagance^  $300,000  being  spent  upon  it 
in  Jefferson's  lifetime. 

The  Capitol  of  the  United  States,  excepting 
the  wings  and  the  dome,  afterward  added,  is 
not  only  a  tjrpical,  but  the  most  considerable, 
example  of  colonial  architecture.     The  original 
designer.  Dr.  Thornton,  was  a  West  Indian,  and 
an  amateur,  and  the  mun  dispositions 
of  the  existing  central  building  ore 
his.     His  succesBora,  Hallett,  Hoban, 
Hadfield,  Latrobe,  and  Bulfinch,  car- 
ried the  central  building  to  the  condi- 
tion in  which,  excepting,  the  cupola, 
it  Duw  appears ;  but  the  real  designere 
were  Thornton,  Latrobe,  and  Bulfinch. 
The  contributions  of  the  latter  two  are 
important  and  distinguishable,  though 
each  respected  the  work  of  his  prede- 

Colonial  domestic  architecture  did 
not  become  of  much  importance  until  the  middle 
of  the  eighteenth  century.  The  vernacular  dwell- 
ing of  fdl  the  colonies  was  the  "frame  house," 
the  structure  of  beams  covered  with  clap- 
boards, which  remains  the  vernacular  dwelling 
of  the  States.  The  veranda,  which  is  now 
thought  an  almost  indispensable  adjunct  of 
every  country  house  above  the  pretensions  of 
a  cabin,  does  not  seem  to  have  been  introduced 
during  the  whole  of  the  architecturally  colonial 
period.  The  houses  of  the  great  tobacco 
planters  of  Virginia  and  Maryland  were  targe 
aud  substantial  mansions  of  brick ;  but  the 
bricklayers,  if  not  the  bricks,  were  specially 
imported,  and  such  decorative  features  as  they 
present,  even  in  wood,  appear  to  have  been 
constructed  in  Englanil.  "Brandon,"  on  the 
lower  James,  was  built  about  1740,  "the 
Grove,"  1746,  "Westovcr,"  1749,  "Whit<^ 
hall,"  the  seat  of  the  governor  of  Maryland, 
between  1740  and  1750.  They  were  rectan- 
gles of  brick,  without  much  architectural  pre- 
tension, excepting  the  last  named,  which  is  a 
regular  and  effective  composition  of  a  centre 
an<l  wings,  the  centre  signalized  by  a  wootlen 
portico.  A  brick  house  of  the  same  general 
character,  and  of  great  massiveness  and  solidity. 
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waa  biiilt  at  Portsmouth,  New  Hampahire,  as 
earl;  as  ITIS,  at  a  coet  of  £6000;  but  this 
remained  for  nearly  a  quarter  of  a  century 
unique,  not  only  in  Portsmouth,  but  in  New 
England.  Town  mansiona  of  successful  pre- 
tensions, and  iu  durable  material,  did  not 
begin  to  be  Greeted  in  the  coast  towns  until 
after   1730.     The   Fraukbnd,    Hancock,   and 


the  Shirley  houses,  in  Boston,  date  respec- 
tively from  1735,  1737,  and  1748.  The 
Walton  House  in  New  York,  the  so-called 
Arnold  House  in  Philadelphia,  and  tlie  Fringle 
House  in  Charleston  are  of  later  date,  while 
the  principal  colonial  house  of  Annapolis  was 
built  between  1740  and  1770.  Alraoat  with- 
out exception,  these  houses  were  designed  and 
built  by  mechanicB,  without  the  supervision  of 
an  architect.  They  owe  their  undeniable  charm, 
not  only  to  the  fact  that  the  detail  was  for  the 
most  part  accurately  copie<l  frora  the  best  ex- 
amples of  contemporary  English  architecture, 
of  which  Sir  William  Chambers  was  then  the 
leading  practitioner,  but  also  to  the  fact  that 
the  studying  and  copying  of  this  detail  bad 
inculcated  a  refinement  and  discretion  which 
are  equally  seen  in  its  scale  and  adjustment. 
It  is  not  unusual  to  find  in  remote  villages 
unpretentious  bouses,  built  about  the  begin- 
ning of  the  present  century  by  local  carpentera, 
which  exhibit  these  attractive  qualities  in  as 
much  perfection  as  the  better  known  and  cost- 
lier examples  of  colonial  architecture. 

The  effects  upon  American  building  of  the 
publication  of  Stuart  and  Revett's  work  upon 
Athens,  founded  upon  actual  investigations  and 
measurements  of  the  architectural  remains  of 
Athens,  were  long  delayed.  Greek  architecture 
bad  in  the  fiivt  place  been  modified  and  sophis- 
ticated, in  Roman  example  and  in  Roman  pre- 
cept, and  the  Roman  remains  and  the  writings 
of  Vitruvius  were  the  source  of  the  Italian 
Renaissance,  which  had  spread  over  Europe, 
and  held  undisputed  sway  for  three  centuries. 
The  architecture,  thus  extended  and  elaborated, 
was  not  easy  to  be  suppreaaed  by  the  exhibition  of 
the  simpler  and  more  primitive  types  from  which 
on 
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it  had  been  derived.  It  was  scarcely  before 
the  beginning  of  the  preeent  century  that  the 
Athenian  monumenta  began  to  influence  Euro- 
pean architecture,  and  nearly  a  quarter  of  a 
century  later  before  their  influence  upon  this 
side  of  the  Atlantic.  It  may  perhaps  be  de- 
tected in  some  of  Latrobe'a  modifications  of 
Thornton's  design  for  the  portico  of  the  Capit^d 
(about  1815).  Other  buildings  by  Latrobe  are 
more  distinctly  products  of  the  Greek  revival, 
notably  the  United  States,  now  the  Girard, 
Bank,  in  Philadelphia.  This  was  the  fint 
Grecian  portico  erected  in  the  United  States, 
with  details  correctly  reproduced  from  the 
Athenian  examples.  The  building  was  uni- 
versally admired,  and  its  influence  was  imme- 
diate and  lasting.  Strickland,  a  pupil  of 
Latrobe,  followed  with  others  in  the  same 
style  in  Philadelphia,  the  Second  Bank  of  the 
United  SUtes,  and  the  United  States  Mint ; 
and  in  the  Merchants'  Exchange,  gave  the  first 
example  in  America  of  a  Corinthian  portico  exe- 
cuted in  carved  stone.  The  building  t«  which 
this  portico  is  attached  is  treated  with  absolute 
plainness,  excepting  that  the  muUions  of  the 


openings  are  pilasters,  the  openings  themselves 
being  unmoulded.  The  semicircular  portico  is, 
however,  an  ingenious  adaptation  of  the  order 
of  the  rhoragic  monument  of  Lysicratea,  a  repro- 
duction of  the  monument  itselC  with  openings 
between  the  columns  surmounting  the  compo- 
sition as  a  lantern.  The  Grecian  became  the 
official  style  of  the  country,  and  so  remained, 
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at  least  until  1860.  The  Treasury  Depart- 
ment, and  the  Patent  Otfice,  and  the  General 
Post  Office,  were  built  in  one  or  the  other  of 
its  orders,  as  well  as  the  customhouse  and  the 
buildings  required  by  the  goTemment  in  differ- 
ent cities.  Xhe  cuetomhouee  of  New  York, 
now  the  Bubtreasuiy,  aimed  at  reproducing 
the  Parthenon ;  although  it  is  amphiprostyle 
instead  of  peripteral,  and  the  frieze  is  without 
sculpture.  The  present  cuatomhouse,  built  for 
the  Merchants'  Exchange,  and  completed  in 
1841,  from  the  designs  of  Isaiah  Rogers,  shows, 
perhaps,  the  moat  effective  Ionic  colonnade  in 
the  United  States.  States  and  cities  followed 
the  lead  of  the  Federal  government,  and  for 
more  than  a  generation,  scarcely  a  public  build- 
ing was  erected  which  was  not  at  least  sup- 
posed by  its  buildere  to  be  in  the  Grecian  style. 
Doubtless,  nothing  could  have  been  practically 
more  inconvenient  than  the  requirement  that 
one  or  more  parta  of  a  building  divided  into 
offices  should  be  darkened  by  the  projecting 
portico.  In  many  cases  this  difficulty  was 
sought  to  be  obviat«d  by  placing  the  main 
reliance  for  light  in  an  opening  at  the  centre 
of  the  roof,  and  converting  the  central  space 
into  a  rotunda ;  a  wasteful  arrangemetit,  which 
was  not,  however,  without  some  compensation 
in  a  grandiose  effect.  This  is  the  disposition 
ulopt^d  in  the  former  and  in  the  preeent  cus- 
tomhouse in  Kew  York.  The  atyle  imposed 
itself  also  for  private  dwellings,  both  in  town 
and  country,  the  former  being  for  the  most  part 
"  rows,"  fronted  with  colonnades,  and  the  latter 
temples,  with  a  portico  at  one  end  consisting 
of  a  Grecian  order,  generally  the  Doric,  for  the 
most  part  accurately  proportioned,  but  executed 
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in  wood.  This  type  establbhed  itself  in  all 
parte  of  the  country,  and  was  oflxn  employed, 
even  fur  churches.  Highly  unsuitable  as  it 
was  either  for  these  or  for  dwellings,  it  served 
the  purpose  of  familiarizing  the  public  with  an 
orderly  and  harmonious  assemblage  of  studied 
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architectural  forms,  and  it  was  the  only  agency 
by  which  this  could  then  have  been  accom- 
plished. For  at  about  the  time  when  the 
Greek  revival  set  in,  the  tradition  of  the  co- 
lonial or  Geoi^an  building  bad  begun  to  die 
out  among  the  mechanics,  to  whom  the  build- 


ing of  both  town  and  country  houses  was  almost 
universally  confided.  This  tradition  had  issued 
in  New  York  in  a  type  of  house  of  moderate 
size,  two  or,  at  the  most,  three  stories  high, 
with  a  half-sunk  basement,  a  "  high  stoop," 
and  a  roof  containing  an  attic  lighted  by  dormer 
windows.  These  dormers  and  the  doorway, 
which  was  commonly  arched,  though  often 
lintelled,  were  the  only  parts  treated  with  any 
elaboration,  excepting  the  posts,  if  they  may  be 
called  so,  of  open  ironwork,  against  which  the 
railing  of  the  stoop  ended.  The  houses  were 
of  brick,  the  doorway  and  the  dormers  com- 
monly of  wood,  though,  in  the  more  preten- 
tious houses,  the  former  was  of  stone.  Many 
examples  of  these  houses  may  be  seen,  not  only 
in  New  York,  but  in  the  towns  of  the  Hudson 
River,  and  in  the  villages  which  arose  along  the 
"stage  rout<"  from  Albany  to  Buffalo.  They 
were  not  only  carefully  and  successfully  planned, 
and  entirely  suitable  to  their  purpose,  but  the 
sparing  ornament  they  bore  waa  copied  from 
examples  ho  well  chosen,  and  was  so  well  ad- 
justed in  assemblage  and  in  scale,  as  to  give 
them  an  air  of  positive  elegance.  The  typical 
dwellings  of  the  other  coast  towns  were  by  no 
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means  equally  attractive,  those  of  Philadelphia 
having  almost  absolutely  plain  fronts  of  very 
red  and  very  smooth  brick,  with  equally  plain 
sills  and  lintels  of  white  marble.  Before  I860, 
the  New  York  house  described  bad  given  way 
to  the  "brown  stone  front,"  also  a  "bi^ 
stoop"  dwelling;  but  with  no  visible  roo^ 
with  vrindows  often  framed  in  mouldings,  the 


entrance  commonly  an  arvh,  with  a  protruding 
keystone,  and  a  round  or  triangular  pediment 
carried,  sometimes  on  a  pair  of  columns,  some- 
times on  consoles,  the  detail  extreme  and 
bloated  in  scale,  as  was  also  the  modillioned 
cornice,  commonly  executeil  in  wood  or  in  sheet 
metal.  Miles  of  these  eilifices  may  be  seen  in 
New  York,  and  are  still  the  most  numerous 
class  of  private  dwellings,  at  least  in  the  middle 
part  of  the  city  which  was  built  between  1850 
and  1870.  In  country  houses,  the  helplessness 
of  the  mechanic  who  hail  lost  the  wholesome 
traditions  of  his  craft  issued  in  the  extreme 
of  vulgarity.  The  introduction  of  the  jig  saw 
facilitated  the  production  of  crude  and  un- 
studied detail  intended  to  be  ornamental.  Pre- 
tentious "  towers  "  in  clapboards  were  added  to 
cottages,  and  the  smaller  American  towns  and 
villages  came  to  have  an  aspect  of  complete 
repulsiveness.  The  Grecian  temples  and  the 
Grecian  colonnades  were  almost  the  only  ex- 
amples of  studied  design  that  were  to  be  seen. 
And  by  the  contrast  which  they  offered  to  the 
recklessness  and  thoughtlessness  of  the  common 
building,  they  must  have  had  a  beneficent  influ- 
ence. The  latest  example  of  the  Greek  revival 
was  the  moat  extensive  and  impressive.  This 
vras  the  addition  of  the  wings  to  the  Capitol  at 
Washington.  Their  colonnades  are  worthy  of 
the  building  which  they  flank,  and  add  great 
Btateliness  to  what  was  already,  perhaps,  the 
steteliest  public  building  of  tlie  century.  These 
wings  were  added  by  Thomas  U.  Walter,  the 
pupil  of  Strickland,  as  Strickland  had  been  of 
Latrobe.  He  had  already  designed  in  Girard 
CoUege,  in  Philadelphia,  finished  in  1847,  the 
most  elaborate  and  substantial  reproduction  of 
Grecian  architecture  in  the  United  States,  an 
octostyle  and  peripteral  Corinthian  temple,  on 
a  scale  ample  enough  to  give  the  architecture 
its  fiill  effect,  and  carried  out  with  perfect 
purity  of  detail  and  adequate  mechanical  exe- 
cution. While  Walter's  wings  to  the  Capitol 
are  entirely  Buccesafiil,  so  much  cannot  be  said 
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of  hiB  cupola,  which  is  so  exaggerated  aa  to 
overpower  the  building  beneath  it,  and  to  de- 
prive itself  of  an  architectural  base,  besides 
being  executed  in  cast  iron,  a  material  to  which 
the  deaign  does  not  at  any  point  defer.  Never- 
theless, the  Capitol  is  without  dispute  the  most 
impressive  public  buildiug  in  the  United  States. 
During  this  period,  commercial  building 
shored  the  fate  of  domestic  building. 
In  the  seaport  towns,  th,ire  were  rows 
of  solid  warehouses  of  brick,  ot 
granite,  with  visible  root  *^th  per- 
fectly plain  openings  where  they  were 
practically  needed,  and  most  conven- 
ient for  the  builder,  but  without  any 
attempt  at  grouping  or  divereification 
Mahbioit  .^jj^  reference  to  their  architectural 
efiect.  Many  of  these  buildings  remain 
upon  or  near  the  water  fronts  of  these  towns. 
They  can  scarcely  be  classified  as  belonging  to 
architecture;  but  their  massive  construction 
and  the  very  absence  of  pretension  make  them 
inoflensive  and  respectable,  and  negatively 
attractive.  On  the  other  hand,  the  "shop- 
ping streets  "  of  these  towns  came  to  be  Uned 
with  buildings  which  were  meant  to  be  attrac- 
tive, and  which,  being  designed  by  buildere,  or 
even  so-called  architects,  without  architectural 
skill  or  training,  were  positively  repulsive. 
The  art  of  architecture  has  seldom  sunk  so 
low  in  any  civilized  country,  as  in  the  United 


States  at  the  middle  of  this  century.  The 
"  commercial  Renaissance  "  of  the  show  streets 
of  the  principal  cities  was  a  aeriee  of  stories  of 
stone,  or  brick,  or  cast  iron,  apparently  stand- 
ing upon  a  wall  of  plate  glass  at  the  ground 
floor,  surmounted  by  an  exaggerated  cornice  in 
sheet  metal,  and  usuidly  (tensive  in  direct  pro- 
portion to  ite  elaboration  and  preteotioasnesB. 
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These  edifices  were  imitiit«d  with  cheaper  ma- 
terial in  the  Biualler  towns. 

The  United  States  had  thus  nothing  to  show 
in  its  current  building  but  copies  of  a  pure  and 
refined  architecture,  of  which  the  features  were 
inextricably  implicated  with  dispoeitionB  entirely 
unsuitable  to  almost  all  practical  requirements, 
and  the  attempt  to  satisfy  those  requirements 
by  means  of  buildings  of  which  the  dispositiona 
were  not  studied  with  any  view  to  their  capa- 
bilities of  expression,  and  of  which  the  features 
and  details  intonded  for  ornament  were  impure 
and  coarse.  It  was  upon  this  condition  that 
the  Gothic  revival  depended.  It  began  veiy 
brilliantly  with  the  erection  of  Trinity  church 
iu  New  York,  completed  and  consecrated  in 
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pioneer,  of  the  Gothic  revival  in  the  United 
States.  It  may  be  questioned  whether  any 
subsequent  work  of  that  revival  was  more  suc- 
ceaBfol.  The  church  differs  from  contemporary 
churches  in  England,  in  showing  lees  of  anhieo- 
logical  scrupulosity.  Details  of  different  periods 
are  employed  together,  but  without  compromis- 
ing the  artistic  unity  of  the  work.  The  success 
of  Trinity  was  immediate  and  complete,  and 
led  to  an  effective  demand,  especially  from  the 
Protestant  Episcopal  church,  for  Gothic  build- 
ings, which  were  supplied  by  its  designer,  and 
by  other  archit«cts  of  European  birth  and  tnun- 
ing,  for  I  the  most  part  English,  but  in  some 
cases  German ;  and  these  architects  and  their 
American  pupils  did  iBUcb  to  diffuse  a  knowl- 
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1846.  For  half  a  century  before,  pointed 
arches  had  been  introduced  iu  churches  as  an 
ecclesiastical  form,  especially  suitable  to  the 
Protestant  Episcopal  church,  and  distinguish- 
ing it  from  other  denominations.  We  have 
seen  that,  two  centuries  before  Trinity  church 
was  built,  the  builders  of  S.  Luke's  at  New- 
port, in  Virginia,  working  by  tradition,  and  in 
a  purely  unschooled  and  vernacular  fashion, 
had  employed  both  pointed  windows  and  use- 
less buttresses  to  designate  the  purpose  of  their 
building.  But  Trinity  was  the  first  church  on 
any  considerable  scale  which  was  built  in  North 
America  by  an  architect  who  was  really  schooled 
in  Gothic  architecture.  The  church  is  thus 
entitled  to  be  regarded  as  the  starting-point, 
and  its  architect,  Richard  Upjohn,  as  the 
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edge,  or  at  least  a  recognition,  of  Gothic  work. 
It  cannot  be  stud  that  they  did  much  to  raise 
the  degraded  standard  of  the  common  building 
of  the  country.  The  "mansard  roof"  had 
come  in  as  a  cheap  and  convenient  device  for 
securing  an  additional  stoiy,  and  the  espressive- 
ness  which  a  visible  roof  had  imparted,  even  to 
a  wooden  building  of  which  the  frame  was  con- 
cealed by  clapboards,  had  melted  away.  In  the 
Gothic  work,  too,  there  were  apt  to  be  sur- 
vivals of  forms  which  had  lost  their  structural 
significance.  But  in  almost  every  considerable 
town  there  came  to  be  a  church  which  was 
^designed  in  tolerably  correct  Gothic,  and  which 
was  recogniEcd  as  more  admirable  than  what  it 
displaced.  For  some  years  the  Gothic  revival 
waa  confined  to  church  building,  and  for  the 


UNITED  BTATBB 
most  part  b)  monochromatic  masonry.  But 
the  time  bad  become  ripe  for  the  importation 
of  wliat  is  specifically  known  aa  Victorian 
Gothic.  This  was  very  largely  the  result  of 
Hr.  Buskin's  admiration  for  the  medioiTal 
building  of  north  Italy  and  of  the  eloquence 
with  which  he  gave  it  expression.  Tlie  Seven 
Lamps  of  Architecture  appeared  in  1849, 
three  years  after  the  completion  of  Trinity 
church  in  New  York,  and  was  followed  ten 
years  later  by  Hie  Stones  of  Venice.  The 
effect  of  these  works  upon  building  iq  Great 
Britain,  already  turned  by  "Anglican"  con- 
siilerations  in  the  direction  of  the  insular 
Gothic,  was  almost  immediate.  The  adoption 
of  an  uaquestionably  English  style  for  the 
Houses   of   Parliament,  begun  in    ltJ40,    had 
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can  revivalistfi  possessed  the  tact  and  discretion 
to  employ  different  colours  appropriately  and 
harmoniously,  or  to  refrain  altogether  from 
employing  them,  the  result  was  some  of  the 
most  interesting  and  successful  architecture  that 
had  been  produced  in  the  United  States,  eape- 
cialjy  as  the  men  who  did  it  followed  another 
precept  of  Ruskin,  and  betook  themselves  for 
ornament  to  the  careful  conventionalization  of 
natural  forms.  The  inexhaustible  source  of 
decoration  thus  opened,  in  comparison  with  the 
repetition  of  the  very  limited  repertory  of  au- 
thorized classic  detail,  gave  interest  even  to 
buildings  that  were  not  interesting  in  their 
general  design.  But  where  tact  and  discretion 
were  wanting,  the  result  was  even  wilder  work 
than'  had    been    done   before.      Aa   Victorian 
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given  an  impulse  to  the  use  of  Gothic  in  sec- 
ular buildings.  But  it  is  a  veiy  long  stride 
from  the  House  of  Parhament  to  the  Oxford 
Museum  (1855),  which  was  the  first  fruit  of 
Mr.  Buskin's  teachings.  The  young  architects 
of  England  took  to  studying  and  reproducing 
the  mediaeval  movements  of  France  and  north 
Italy  as  well  as  of  England.  About  1860  the 
revival  had  made  its  way  across  the  Atlantic. 
By  1865  almost  every  American  city  had  at 
least  one  example  of  "  Victorian  Gothic "  to 
show  in  civic  work,  and  for  the  next  decade 
the  most  serious  work  that  was  done  in  archi- 
tecture in  the  United  States  was  done  in  this 
style.  The  external  use  of  colour  was  one  uf 
the  points  in  the  architecture  of  north  Italy 
upon  which  the  revivalists  had  most  insisted ; 
but  it  is  that  in  wliich  most  tact  and  discretion 
are  imperatively  required,  and  there  is  compara- 
tive safety  in  monochrome.  Where  the  Ameri- 
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Gothic  was  applied  to  every  kind  of  building, 
commercial  and  domestic  as  well  as  ecclesiasti- 
cal, even  controlling  for  a  short  period  the 
government  architecture;  aa  it  opened  the 
whole  field  of  medheval  architecture  in  Europe 
to  the  eclecticism  of  designers ;  aa  the  studious 
and  cultivated  designers  were  everywhere  in  the 
minority ;  and  as  the  bulk  of  the  building  con- 
tinued to  be  done  by  men  who  were  not  archi- 
tects at  all,  —  the  total  result  was  discouraging. 
Even  the  most  thoughtful  and  artistic  of  the 
revivalists  were  apt  to  take  mediteval  archi- 
tecture as  a  more  or  less  literal  model,  rather 
than  as  a  starting-point  for  modem  work,  and 
faile<I  to  divest  their  secular  buildings,  at  least 
to  the  popular  appreciation,  of  an  ecclesiastical 
expression.  Many  architects  began  to  revert 
with  regret  to  the  early  part  of  the  centuiy 
and  the  decency  of  colonial  building,  and  the 
time  was  ripe  for  the  importation  of  the  next 
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British  fashion,  that  of  "Queen  Anne,*'  com- 
prising the  Jacobean  and  Georgian  periods,  as 
well  as  that  after  which  it  was  named,  ulti- 
mately including  even  the  Flemish  Renaissance. 
The  vogue  of  "  Queen  Anne,"  specifically 
so-called,  was  very  brief,  but  it  assisted  in  a 
general  reaction  toward  classic  architecture. 
During  the  period  of  the  Gothic  revival,  what 
was  called  the  Renaissance  had  continued  to  be 
the  prevailing  mode  for  public  and  commercial 
buildings  and  for  town  houses,  and  it  had  been 
done  with  increasing  knowledge  under  the  influ- 
ence of  graduates  of  the  Continental  schools  of 
architecture.  The  reaction  was  for  a  time  in- 
terrupted by  the  appearance,  in  the  person  of 
Henry  H.  Richardson,  of  a  very  strong  artistic 
individuality.  A  classic  by  training,  he  was  a 
romantic  by  temperament,  but  he  was  prevented 
from  joining  in  the  Gothic  revival  by  his  dis- 
satisfaction with  the  finical  elaborateness  which 
is  apt  to  be  its  characteristic  in  unskilful 
hands,  and  by  the  additional  restlessness  which 
was  imparted  to  the  American  phase  of  Vic- 
torian Gothic  by  the  misapplication  of  colour. 
He  reverted  in  his  earliest  characteristic  work 
to  the  simpler,  more  massive,  and  more  rudi- 
mentary Romanesque  which  preceded  the  devel- 
opment of  vaulted  architecture,  and  of  which 
the  Provencal  variety  especially  appealed  to 
him.  His  first  work  was  Trinity  church  in 
Boston,  completed  in  1877,  of  which  the  central 
tower  LB  very  skilfully  and  successfully  adapted 
from  that  of  Salamanca  cathedral,  but  of  which 
the  detail  is  for  the  most  part  in  the  style  of 
the  Romanesque  of  the  south  of  France.  The 
power  of  the  design  is,  however,  not  in  this 
detail,  but  in  the  success  with  which  the  body 
of  the  church  was  subordinated  into  a  system 
of  harmonious  appendages  to  the  central  tower, 
which  thus  became  the  essential  building.  The 
effect  of  these  dispositions  was  much  enhanced 
by  the  singularly  successful  combination  of 
colour,  the  fields  of  the  wall  being  of  rough,  light 
granite,  while  the  wrought  work  was  of  dark 
brown  sandstone,  the  stress  of  colour  being  every- 
where logically  employed  to  add  emphasis  to  the 
structural  dispositions.  The  popular  success 
of  this  work  was  immediate  and  great.  The 
architect  followed  it  up,  during  the  decade  that 
passed  before  his  death,  with  a  series  of  work 
which  displayed  the  same  striking  power  of  sim- 
plification, and  in  which  he  aimed  to  show  the 
adaptability  of  the  style  he  had  chosen  to  all 
descriptions  of  buildings.  Redesigned  Roman- 
esque town  halls,  courthouses,  exchanges,  libra- 
ries, schools,  warehouses,  and  dwellings,  all 
characterized  by  simplicity  and  by  a  Cyclopean 
massiveness,  and  all  of  an  interest  which  had  a 
more  rational  basis  than  their  mere  novelty. 
The  popular  success  of  these  works  at  once 
imposed  upon  a  great  number  of  the  younger 
architects  the  style  in  which  they  were  com- 
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posed.  It  commended  itself  by  the  absence  of 
the  finical  elaboration  into  which  most  of  the 
Victorian  Gothic  had  d^;enerated.  On  the 
other  hand,  the  drawback  of  the  style  for  mod- 
em purposes  was  its  inherent  rudeness.  Rich- 
ardson himself  not  only  made  no  effort  to 
mitigate  this,  but  delighted  in  it,  and  added  to 
it  an  exaggeration,  commonly  beyond  reason, 
and  sometimes  violent,  of  the  scale  of  the  parts. 
In  almost  all  his  works  he  had  a  distinct  motive, 
which  was  detached  and  made  conspicuous  by 
his  treatment,  and  which  was  striking  enough 
to  carry  off  bis  extravagance  of  detail.  But 
these  extravagances  were  much  easier  of  imita- 
tion than  the  essential  merits  of  his  work,  and 
most  of  the  imitators  whom  his  success  raised 
up  confined  themselves  to  the  reproduction  of 
them.  There  were  others  who  r^illy  analyzed 
his  work,  who  penetrated  the  sources  of  its 
power  and  availed  themselves  of  them,  and  some 
of  the  buildings  thus  produced  are  among  the 
most  creditable  achievements  of  American  archi- 
tecture. A  very  few  of  these  practitioners  even 
essayed,  &nd  with  an  encouraging  measure  of 
success,  to  mitigate  the  rudeness  of  the  style  as 
originally  developed  and  as  even  exaggerated  by 
the  revivalist,  and  to  demonstrate  that  it  com- 
prised elements  which  might  be  made  flexible 
to  all  uses,  and  might  become  the  basis  of  a 
true  expression  in  architecture  of  modem  life. 
It  was  evidently  more  eligible  in  this  respect 
than  the  pointed  Gothic,  of  which  many  even 
of  the  decorative  forms  and  details  were  devel- 
oped from  a  system  of  vaulted  building,  and 
lose  their  significance  when  separated  fix>m  it. 
The  Romanesque  revival  was  thus  the  most 
promising  beginning  that  had  been  made  in  the 
United  States,  if  not  in  any  country,  toward 
the  evolution  of  a  living  architecture.  But  this 
promise  was  destined  to  be  broken,  and  the 
Romanesque  revival  did  not  long  survive  the 
revivalist.  It  cannot  be  said  to  have  been  de- 
veloped, except  in  a  very  few  instances,  beyond 
the  point  to  which  he  carried  it,  and  in  the 
hands  of  most  of  its  practitioners  it  came  far 
short  of  that  point.  But  besides  its  intrinsic 
interest,  it  is  noteworthy  as  having  been  the  first 
architectural  movement  in  the  United  States 
which  was  not  a  more  or  less  belated  impor- 
tation of  the  current  English  mode.  With 
the  Romanesque  revival  American  architecture 
ceased  to  be  colonial. 

During  the  period  of  the  Romanesque  revival 
the  profession  of  architecture  had  come  to  ap- 
peal to  a  greatly  increased  number  of  educated 
Americans,  as  offering  the  probability  of  a  live- 
lihood, and  the  possibility  of  a  career.  Many 
of  them  availed  themselves  of  the  apparatus  for 
technical  education  provided  by  the  schools  of 
architecture  that  had  spmng  up  in  the  United 
States,  and  of  which  the  curriculum  was  gener- 
ally adapted  from  that  of  the  School  of  Fine 
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Arts  in  Paris.  Many  others  resorted  to  that 
institution  itself,  and  upon  their  return  to  their 
own  country  devoted  themselves  to  the  repro- 
duction of  the  contemporary  French  architecture 
which  they  had  been  taught  to  produce.  They 
even  established  a  concerted  propaganda  of  the 
architecture  of  the  school.  Almost  since  the 
middle  of  the  century  there  had  been  occasional 
American  students  at  Paris,  but  these  had  used 
its  curriculum  only  as  a  training  in  design,  and 
had  employed  their  discipline  to  entirely  different 
results  from  those  of  the  French  architects. 
Richardson  himself  was  one  of  these.  But  the 
later  and  more  numerous  graduates  devoted 
themselves,  not  to  developing,  by  means  of  their 
training,  an  architecture  ,out  of  American  con- 
ditions, but  to  domesticating  current  French 
work  in  the  United  States ;  to  substituting,  in 
fact,  the  French  fashions  for  the  English  fash- 
ions which  had  prevailed  from  the  beginning  of 
the  eighteenth  century  to  the  third  quarter  of 
the  nineteenth.  By  far  the  most  signal  triumph 
which  had  been  won  in  this  endeavour  was  the 
architecture  of  the  World's  Fair  in  Chicago  in 
1893.  A  singularly  judicious  and  fortunate 
landscape  treatment  of  the  strip  of  low  shore 
selected  for  the  exhibition,  together  with  a 
largeness  of  scale  almost  without  precedent,  gave 
scope  for  a  pompous  architectural  display,  to 
which  no  approach  had  before  been  made  in  the 
United  States,  and  to  which,  indeed,  there  is  no 
parallel  in  real  and  durable  building  anywhere. 
The  Greco-Roman  architecture  was  imitated  in 
facades  of  lath  and  plaster  which  had,  in  the 
chief  and  most  admired  buildings,  no  relation 
in  their  design,  either  to  their  own  material  and 
actual  construction,  or  to  the  buildings  which 
they  masked  and  which  were  in  fact  modem 
engineering  constructions  in  metal.  Only  in 
one  of  the  great  buildings  was  an  attempt  made 
at  an  architectural  development  of  the  facts  of 
material  and  construction,  and  this  building  was 
the  least  admired  of  any.  In  only  one  other  of 
the  principal  buildings  was  there  any  departure 
from  Greco-Roman  architecture,  either  in  pro- 
duction of  the  antique  forms  or  in  the  French 
version  of  them,  and  this  was  an  essay  in  a 
Romanesque  much  lighter  and  more  graceful  in 
intention  than  that  which  had  become  known 
as  Richardsonian,  in  a  building  which  owed  its 
success,  however,  chiefly  to  the  skilful  intro- 
duction of  marine  forms  in  it«  profuse  decora- 
tion. The  most  admired  building  of  all  was  the 
execution  of  an  ideal  project  prepared  some 
years  before  for  a  competition  of  the  Paris 
school.  The  grandiose  effect  of  the  architectural 
display  was  naturally  attributed  by  the  public 
to  the  style  employed,  although  there  were 
other  elements  in  it  of  even  more  importance. 
For  the  first  time,  a  number  of  architects  had 
been  able  to  cooperate  in  the  execution  of  a 
prearranged  architectural  scheme  of  great  extent 
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and  importance.  For  the  first  time  sculpture 
and  painting  had  been  introduced  upon  a  great 
scale,  as  integral  parts  of  an  architectural 
whole.  But  the  popular  success  of  the  display 
was  accepted  without  much  analysis  by  archi- 
tects as  well  as  by  the  public  as  proof  of  the  eli- 
gibility of  the  style,  or  styles,  in  which  the 
fa9ades  fronting  the  so-called  "  Court  of  Honor  " 
had  been  composed,  and  "classic,"  in  one  or 
another  of  its  modes,  was  almost  at  once  rees- 
tablished as  the  most  eligible  style  for  public 
buildings.  A  more  serious  and  durable  work 
than  of  the  theatrical  and  illusory  buildings  of 
the  World's  Fair  was  already  under  construction 
when  those  buildings  were  begun,  but  received, 
in  its  completion  and  embellishments,  the  bene- 
fit of  the  lesson  inculcated  by  them.  This  was 
the  Library  of  Congress,  of  which  the  style,  the 
Italian  Renaissance,  was  in  effect  dictated  by 
its  position  confronting  the  Capitol,  to  which 
it  virtually  conforms  in  the  scale  of  the  order. 
Its  large  and  simple  plan  enforced  an  exterior 
treatment  which,  if  not  wholly  free  from 
monotony,  at  least  escapes  frivolity,  and  by  the 
sobriety  and  plainness  of  the  design  makes  the 
most  of  unusually  ample  dimensions.  The  same 
simplicity  of  disposition  secures  in  the  interior 
spacious  fields  for  pictorial  decoration,  while  the 
domed  octagon  of  the  central  reading  room 
affords  an  opportunity  for  sculptural  embellish- 
ment, by  means  both  of  symbolic  figures  and 
of  portrait  statues.  Each  of  these  opportuni- 
ties was  taken  advantage  of  by  the  employment 
of  those  American  artists  who  had  most  indi- 
cated their  capability.  The  choice  was,  upon 
the  whole,  very  skilfully  made,  and  the  result 
was  surprising  as  well  as  gratifying.  The 
library  was  the  first  government  building  to  be 
adequately  decorated,  while  the  central  reading 
room  is  without  doubt  the  most  impressive 
apartment,  in  virtue  both  of  its  architecture 
and  its  decoration,  belonging  to  the  United 
States. 

The  popular  recognition  of  the  merits  of  the 
library,  which  was  not  less  immediate  and  of 
course  much  more  lasting  than  that  of  the 
buildings  of  the  World's  Fair,  tended  to  confirm 
the  reestablish  ment  of  the  classic.  The  Pari- 
sian propaganda  has  been  crowned  with  entire 
success,  and  no  architect  would  now  think  of 
submitting  in  competition  a  design  for  a  public 
building  in  any  other  style  than  that  officially 
sanctioned  in  France.  The  admiration  of  the 
young  architects  for  French  architecture  has  in 
many  cases  taken  the  form  of  direct  and  specific  ^ 
imitation.  Foreign  buildings  have  been  freely 
reproduced,  and  published  designs  not  executed 
abroad  have  been  executed  in  the  United  States, 
without  any  alteration  that  amounted  to  a  dis- 
guise, not  merely  for  temporary  exigencies,  as 
in  the  case  of  the  Art  Building  at  the  World's 
Fair,  but  for  durable  and  important  buildings. 

926 


UNITED  STATES 

There  is  no  longer  any  pretence,  as  there  was 
in  the  Gk)thic  and  Romanesque  revival,  of  using 
the  selected  style  as  a  basis  or  a  point  of  depar- 
ture to  be  modified  and  developed  in  accordance 
with  American  needs  and  ways  of  thinking,  and 
with  the  introduction  of  new  material  and  new 
modes  of  construction.  Architectural  design  is 
frankly  imported  even  when  it  is  not  directly 
imitated.  The  new  town  hall  of  an  American 
city  is  apt  to  be,  architecturally,  precisely  what 
its  architect  would  have  designed  for  a  similar 
edifice  in  France,  and  in  its  strange  surround- 
ings it  necessarily  appears  incongruous  and 
incapable  of  domestication.  Gothic  and  Ro- 
manesque continue  to  be  employed  for  Protes- 
tant churches,  the  style  here  being  imposed  by 
the  employers,  not  as  the  most  artistic,  but  as 
the  most  ''churchly."  But  even  in  churches 
there  are  not  wanting  examples  of  the  reversion 
to  classic  models.  In  civic  buildings  it  may  be 
said,  as  a  rule,  that  there  are  no  longer  evidences 
even  of  an  aspiration  toward  a  national  archi- 
tecture. 

In  dwellings  the  classic  reaction  has  by  no 
means  so  exclusive  possession  of  the  field.  It 
cannot  even  be  said  that  there  is  any  longer  a 
typical  American  town  house.  The  widest  and 
freest  eclecticism  prevails,  insomuch  that  the 
newest  residential  quarters  of  even  the  oldest 
American  towns  constitute  an  architectural 
museum,  in  which  nearly  every  historical  style 
is  represented.  The  "  specimens  "  are  repro- 
duced sometimes  with  crudity  and  recklessness, 
but  often  with  scholarly  accuracy  and  some- 
times with  successful  originality  of  composition. 
The  French  Renaissance  is  a  favourite  style,  and 
several  American  architects  have  wrought  in  it 
with  success,  in  town  houses  as  well  as  in  the 
even  more  pretentious  dwellings  of  watering 
places  and  summer  resorts.  There  is  scarcely 
such  a  thing  in  the  United  States  as  a  country 
seat,  in  the  European  sense,  an  extensive  and 
costly  mansion  detached  by  a  spacious  park  and 
forming  the  central  feature  of  an  estate.  "  Bilt- 
more,''  in  North  Carolina,  is  almost  unique 
in  this  respect.  There  is,  in  fact,  no  country 
life  in  the  European  sense  in  the  United  States. 
Rich  Americans  are  more  gregarious  in  their 
social  habits  than  rich  Europeans,  and  build 
themselves  country  houses  in  proximity  to  those 
of  their  acquaintances.  Hence,  at  such  seaside 
resorts  as  Newport  and  Bar  Harbor,  and  at  such 
mountain  resorts  as  Lenox  and  Tuxedo, — though 
this  latter  is  rather  an  exclusive  suburb  than 
a  resort,  —  very  profuse  expenditures  have  been 
made  upon  houses  to  which  justice  is  not  done 
by  grounds  ample  enough  to  secure  them  proper 
detachment,  and  which  can  scarcely  be  seen  by 
themselves.  At  Newport,  where  in  extent  and 
costliness  many  of  the  houses  are  on  a  really 
palatial  scale,  this  is  notably  the  case ;  and  New- 
port for  this  reason  has,  perhaps,  more  the  air 
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of  an  architectural  museum  than  any  other 
American  town.  Some  of  the  less  pretentious 
summer  resorts,  and  some  of  the  suburbs  of  the 
chief  cities,  are  really  more  representative  and 
typical.  In  these  the  efforts  of  the  architects 
of  country  houses  have  not  been  to  present  ex- 
amples of  historical  styles,  but  to  develop,  out 
of  given  dispositions,  materials,  and  methods  of 
construction,  their  own  appropriate  architectural 
expression.  The  best  of  these  houses  have  a 
familiar  and  vernacular  and  even  autochthonous 
air.  As  the  dispositions,  materials,  and  modes 
of  construction  are  the  supply  of  real  demands, 
when  the  architecture  is  simply  the  expression 
of  the  given  facts,  the  result,  in  the  case  of  an 
artistic  designer,  is  a  building  which,  being  of 
no  style,  yet  has  style.  Such  works  are  the 
most  creditable,  and  are  among  the  most  char- 
acteristic products  thus  far  of  architecture  in 
the  United  States. 

The  most  characteristic  of  these  products  can- 
not as  yet  be  called  the  most  creditable.  This 
is  the  ''tall  building  "  which  forms  so  conspicuous 
a  feature  of  every  large  American  city.  This 
may  be  an  apartment  house  or  a  warehouse,  but 
it  has  reached  its  greatest  development  in  the 
"  office  buildings,"  which  are  erected  in  the  quar- 
ters in  which  land  is  the  most  valuable,  and 
upon  the  altitude  of  which  it  is  difficult  to  fore- 
see any  limit  that  may  be  set  by  self-interest,  or 
otherwise  than  by  legal  regulation  in  the  inter- 
est of  the  public.  Such  a  regulation  has  been 
invoked  in  some  cities,  but  none  thus  far  in  the 
most  populous  of  all ;  and  it  is  accordingly  in 
New  York  that  the  excesses  of  altitude  are  most 
marked.  There  are  several  office  buildings  in 
that  city  of  more  than  twenty  stories,  and  one 
which  attains  a  height  in  general  of  twenty- 
seven,  and,  in  the  added  towers,  of  thirty.  The 
effect  upon  light  and  air  and  traffic  of  these 
huge  and  populous  houses,  in  many  cases  front- 
ing only  upon  streets  which  were  laid  out  in 
contemplation  of  buildings  not  more  than  three 
stories  high,  has  been  so  iivjurious  as  to  induce 
an  organized  movement  for  limiting  their  alti- 
tude, as  has  already  been  done  in  Chicago,  where 
the  limit  has  been  set  at  about  ten  stories. 
There  have  gone  to  the  evolution  of  the  tall 
building  two  principal  factors  of  almost  equal 
importance.  The  first  was  the  passenger  ele- 
vator, or  lift,  which  came  into  use  about  1870, 
and  was  at  first  introduced  into  existing  build- 
ings in  order  to  make  their  upper  stories  more 
attractive  to  tenants.  Within  two  or  three 
years  two  buildings,  expressly  designed  with 
reference  to  the  elevator,  and  thence  called 
"elevator  buildings,"  were  concurrently  under 
construction  in  New  York.  These  attained  a 
height  of  ten  stories.  Before  the  end  of  the 
decade  some  scores  of  buildings  of  an  equal 
height  had  been  added,  many  of  them  office 
buildings,  like  the  two  pioneers,  but  many  of 

928 


UNITED  STATES 

them  also  apartment  houses  in  the  residential 
quarters.  These  ponderous  edifices  made,  by 
reason  of  the  enormous  load  imposed  upon  their 
foundations,  a  much  greater  demand  upon  the 
scientific  capacity  of  their  constructors  than 
their  predecessors,  and  this  demand  was,  with  a 
few  exceptions,  satisfactorily  met,  often  by  the 
employment  of  an  engineer.  They  equally  en- 
larged, by  their  novelty  and  by  the  lack  of 
available  precedents  in  historical  architecture 
for  their  treatment,  the  demand  made  upon  the 
artistic  capacity  of  their  constructors,  and  this 
cannot  be  said  to  have  been  so  fully  supplied. 
The  analogy  of  the  preceding  buildings  of  half 
as  many  stories  was  for  the  most  part  followed, 
excepting  that  for  a  single  story  a  group  of 
stories  were  substituted  as  an  integral  part  of 
the  composition.  This  device,  however,  was  so 
evidently  arbitrary  and  factitious  that  the  effect 
of  it  could  not  be  completely  successful.  The 
success  of  it  was  still  further  obstructed  by  the 
practice  of  nearly  all  of  the  designers  to  aim  at 
variety,  to  the  prejudice  of  unity  and  homoge- 
neousness,  and  to  use  a  more  ornate  style  than 
befitted  a  building  so  strictly  utilitarian.  In 
this  respect  the  elevator  buildings  of  Chicago, 
in  which  the  elevator  building  made  its  appear- 
ance some  years  after  it  had  become  rife  in  New 
York,  marked  a  decided  advance.  The  com- 
mercial buildings  were  much  plainer  and  more 
commercial  of  aspect  than  those  of  New  York. 
They  were  also  much  taller.  The  design  of  get- 
ting the  utmost  out  of  a  given  area  of  very  costly 
ground  evidently  defeats  itself,  when  the  alti- 
tude is  carried  beyond  a  certain  point,  and  when 
real  walls  which  carry  themselves  are  employed, 
by  the  necessity  of  increasing  the  area  of  the 
supports  in  proportion  to  their  height.  In  New 
York  the  limit  was  fixed  by  general  consent  at 
ten  or  twelve  stories.  In  Chicago  it  was  found 
commercially  practicable  to  raise  this  limit  to 
eighteen,  which  is  the  height  of  the  so-called 
Masonic  Temple.  The  Monadnock,  also  in 
Chicago,  is  of  sixteen.  The  model  of  this  build- 
ing is  an  Egyptian  pylon.  Although  great  and 
successful  pains  have  been  taken  to  give  it  an 
effective  outline,  and  although  the  blankness  of 
the  walls  is  relieved  by  a  succession  of  shallow 
oriels,  it  is  absolutely  devoid  of  ornament,  and 
for  fourteen  stories  the  treatment  of  the  open- 
ings is  identical.  Architecturally,  it  is  perhaps 
the  most  successful  and  impressive  of  all  the 
tall  buildings  which  are  built  with  real  walls. 

But,  as  has  been  said,  there  has  been  another 
factor  at  work  in  the  evolution  of  the  tall  build- 
ing scarcely  less  important  than  the  elevator 
itself,  and  this  is  the  "  steel  frame,"  "  skeleton," 
or  so-called  *'  Chicago,"  constniction,  although 
it  seems  to  have  been  introduced  independently 
and  almost  simultaneously  in  more  than  one 
city,  about  1889.  The  diminished  cost  of  the 
production  of  steel,  and  the  consequently  in- 
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creased  employment  of  it  in  interior  and  sub- 
ordinate construction,  naturally  led  to  the  use 
of  it  as  the  chief  structure  of  the  building. 
Cast  iron  had  been  extensively  used  twenty 
years  before  as  the  material  of  commercial  build- 
ings, which  architecturally  were  for  the  most 
part  mere  imitation  of  stonework,  although  in  a 
few  instances  attempts  had  been  made  to  give 
the  metal  a  characteristic  treatment.  But  two 
great  fires,  those  of  Chicago  and  Boston,  had 
entirely  discredited  the  use  of  unprotected  metal 
for  the  essential  supports  of  a  building,  and  it 
ceased  to  be  employed  except  with  a  protective 
envelope  of  fire-resisting  material.  A  demand 
for  terra  cotta  arose  for  this  purpose,  which 
gave  a  great  impulse  to  the  manufacture,  and 
within  a  few  years  this  has  been  so  extended 
and  improved  as  to  be  equal  to  any  demand 
made  upon  it  by  the  architects  for  decorative  as 
well  as  for  purely  constructional  work.  When 
it  was  seen  to  be  feasible  to  make  the  essential 
structure  of  a  building  a  steel  skeleton,  to  dis- 
pense with  stnictural  walls  altogether,  and  thus 
to  evade  the  necessity  of  thickening  them  in 
proportion  to  their  height,  the  limit  upon  the 
practicable  altitude  of  buildings  was  removed, 
and  edifices  began  to  be  erected  which  bore  the 
same  relation  to  their  predecessors,  in  which  the 
elevator  was  the  only  new  factor,  that  these 
had  borne  to  the  commercial  buildings  in  which 
stairways  had  provided  the  only  means  of  as- 
cent. The  modem  American  tall  building  is 
thus  a  steel  skeleton,  with  its  floors  and  parti- 
tions also  framed  in  steel,  enclosed  for  protec- 
tion against  fire  in  baked  clay,  and  with  exterior 
walls  of  stonework,  brick,  or  terra  cotta,  which 
are  mere  screens,  hung  to  the  structure,  and 
which  may  be  built  from  the  top  down,  as  well 
as  from  the  bottom  up,  or  begin  at  any  inter- 
mediate stage,  being  carried  upon  the  steel 
beams.  In  fact,  it  is  not  uncommon  to  see  a 
tall  building  in  course  of  erection,  bearing  a 
belt  of  its  architectural  envelope,  with  the  steel 
cage  showing  above  and  below. 

A  new  architectural  treatment  has  been  en- 
forced by  this  vertical  extension.  It  is  scarcely 
practicable,  and  it  is  evidently  not  desirable,  to 
distinguish  and  individualize  each  story,  or  even 
successive  and  nearly  equal  groups  of  stories. 
Recourse  was  made  to  an  emphatic  triple  divi- 
sion, in  which  two  or  three  stories  at  the  bottom 
are  set  off  and  distinguished  as  a  base,  and  two 
or  three  more  at  the  top  as  a  capital,  the  inter- 
mediate stories,  no  matter  how  numerous,  being 
virtual  or  actual  repetitions  of  each  other,  treated 
with  plainness  and  severity,  and  together  con- 
stituting the  shaft  of  the  tower.  The  analogy 
thus  suggested  of  the  classic  column  has  been 
as  closely  followed  as  the  conditions  will  allow, 
and  may  be  said  to  have  imposed  itself  upon 
most  designers  of  tall  buildings  as  a  model  upon 
which  it  is  permissible  to  execute  variations 
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only  in  detail.  It  is  allowable  to  speak  of  it  as 
in  some  measure  a  new  architectural  type. 

It  is  evident,  however,  that  it  cannot  be  re- 
garded as  final  or  satisfactory,  or  accepted  as  a 
true  architectural  type.  It  is  the  substitution 
of  an  arbitrary  form  for  an  expression  of  the 
facts.  The  actual  structure  is  masked  and  ob- 
scured by  the  apparent  structure.  It  is  left  to 
be  inferred  that  the  tall  building  is  not  an  actual 
structure  of  masonry  only  because  the  piers  are 
evidently  inadequate  to  the  work  they  appear 
to  do,  and  the  shallow  reveals  of  the  openings 
disclose  that  the  wall  is  but  a  screen,  except  in 
those  cases  in  which  the  designer  has  given  it 
the  factitious  appearance  of  greater  depth,  in 
order  to  carry  out  the  suggestion  of  other  than 
the  actual  construction.  Even  if  it  were  desir- 
able, it  would  not  be  practicable,  to  make  this 
elaborate  imitation  of  another  than  the  actual 
construction  successful  to  the  point  of  complete 
illusion. 

Nevertheless,  the  elements  of  these  buildings 
are  all  necessary,  all  the  results  of  real  require- 
ments. The  steel  frame  so  economizes  space 
that,  after  it  had  once  been  introduced,  scarcely 
any  architect  would  now  propose  to  employ  any 
other  construction  for  commercial  buildings 
where  land  is  so  costly  and  traffic  so  great  as  to 
make  it  worth  while  to  double  the  number  of 
stories  that  was  practicable  before  the  elevator 
was  introduced.  The  fire-resisting  envelope 
which  covers  this  construction  is  also  necessary 
to  protect  it  from  fire,  and  this  envelope  must, 
in  some  degree,  mask  the  construction  it  covers. 
The  correlation  of  structure  and  function  must 
be  expressed  in  the  tall  building  under  this  con- 
dition. The  arbitrary  division  almost  univer- 
sally adopted  is  irrelevant  to  the  accumulation 
of  tiers  of  similar  cells,  of  which  only  the  low- 
est and  the  uppermost  can  be  said  to  be  so  far 
distinguished  in  function  as  to  call  for  or  admit 
of  a  distinguishing  treatment.  The  protective 
envelope  must  be  a  clinging  drapery,  revealing 
the  structure  behind  it,  and  indicating  the  anat- 
omy of  the  structure.  A  few  very  interesting 
essays  have  been  made  upon  these  lines,  and  it 
may  be  hoped  that  they  will  be  taken  up  and 
carried  farther  by  architects  who  are  too  serious 
to  be  satisfied  with  that  conventional  solution 
of  the  problem  of  the  tall  building  which  con- 
tents the  majority  of  practitioners.  If  this  is 
done,  the  American  commercial  building  may 
become  as  truthful  an  expression  of  one  phase 
of  American  life  as  the  country  house  already  is, 
in  many  instances,  of  another ;  and  out  of  the 
satisfaction  of  commonplace  and  general  require- 
ments may  arise  the  beginnings  of  a  national 
architecture.  —  Montgomery  Schuyler. 

UNIVERSITY.  An  institution  for  the  ad- 
vancement of  the  higher  learning,  undertaking 
all  branches  of  study,  as  its  name  implies,  or  at 
least  aiming  at  such  completeness.     In  Eng- 

981 


VAQA 

land,  especially,  a  collection  of  separate  colleges^ 
as  at  Oxford  and  Cambridge,  each  college  hav- 
ing  its  own  oiganization  and  its  own  buildings, 
though  the  University  of  London  is  not  so 
composed.  The  great  universities  oi  the  Conti- 
nent of  Europe  have  but  few  important  build- 
ings, the  students  lodging  anywhere  about  the 
town,  and  the  lecture  rooms,  halls  for  examina- 
tions, libraries,  and  the  like,  having  no  especial 
coll^ate  treatment  (see  College).  Some  of 
the  buildings  are  ancient*  palaces  or  the  like, 
modified  to  meet  their  new  requirements ;  thus, 
the  University  of  Berlin  is  housed  in  the  palace 
of  Prince  Henry,  built  in  the  eighteenth  century. 

UPHERS.  Fir  poles,  4  to  7  inches  in  di- 
ameter and  20  to  40  feet  long,  sometimes 
roughly  hewn,  used  in  England  for  scaflfoldinga, 
and  occasionally,  when  split,  for  slight  and 
common  roofs. 

UPJOHN,  RICHARD;  architect;  b.  Jan. 
22,  1802,  in  Shaftesbury,  England;  d.  Aug. 
16,  1878. 

He  was  apprenticed  to  a  builder  and  cabinet- 
maker in  1829,  came  to  the  United  States,  and 
settled  in  New  Bedford,  Massachusetts.  He 
went  to  Boston  in  1833  and  assisted  in  the 
construction  of  the  city  Court  House.  In  1839 
he  went  to  New  York  to  take  charge  of  pro- 
posed alterations  in  the  old  Trinity  church. 
This  scheme  was  abandoned,  and  Upjohn  de- 
signed and  constructed  the  present  Trinity 
church,  which  was  finished  in  1846.  He  built 
also  S.  Thomas's  church.  Trinity  Building,  the 
Com  Exchange  Bank,  and  other  buildings  in 
New  York,  several  churches  in  Brooklyn,  and 
other  buildings.  He  was  president  of  the 
American  Institute  of  Architects  from  1857 
to  1876. 

Appleton,  Cyclopcedia  of  American  Biography. 

UPPER  CROFT.  The  triforium  gallery  or 
other  upper  gallery  of  a  chiu'ch,  a  term,  per^ 
haps,  obsolete. 

UPSTART.  A  stone  set  otherwise  than  on 
the  quarry  bed ;  local  or  obsolete. 

URINAL.  A  toilet  room  convenience  or 
plumbing  fixture  intended  for  men's  use,  and 
consisting  of  a  trapped  bowl,  trough,  or  gutter, 
connected  with  a  waste  or  drain  pipe,  and  ar- 
ranged with  a  flushing  device  similar  to  that 
for  water-closets.  By  extension,  the  apartment 
in  which  this  fixture  is  placed  or  fitted  up. 
(See  Plumbing.)  —  W.  P.  G. 

URN.  A  receptacle  for  the  ashes  of  the 
dead;  usually  a  large  vase  with  a  rounded 
body  and  a  foot.  When  of  this  special  shape, 
it  is  employed  as  a  symbolic  decoration  or 
finial  in  modem  work,  especially  in  mortuary 
monuments. 


VAGA,  PERINO  DX2L.    (See  Buonaoooisi, 
Pierino.) 
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VAIiDELVIRA,  PEDRO  DE;  architect 
and  sculptor. 

A  contemporary  and  rival  of  Berruguete  (see 

Berruguete).     He  studied  Michelangelo's  works 

in  Italy.     In  the  town  of  Ubeda,  Spain,  he 

built  the  castle  of  Francisco  de  los  Cobos, 

secretaiy  of  Charles  V.,  and  the  church  of  S. 

Salvador. 

Stirling-Maxwell,  Annals  of  tJie  Artists  of 
Spain;  Bermudez,  Diccionario. 

VAIaBNCE,  PIERBE  DE;  architect|  engi- 
neer, and  sculptor. 

The  chief  member  of  a  large  fJEtmily  of  French 
architects.  In  1500  he  was  employed  on  the 
church  of  S.  Gatien  at  Tours  (Indre-et-Loire). 
January  11,  1503,  Valence  was  called  by  the 
Cardinal  Georges  I.  d'Amboise  to  inspect  the 
works  at  the  chllteau  of  Gaillon,  near  Rouen, 
and  in  1506  undertook  the  construction  of  the 
water  works  and  fountains  of  that  chateau. 
In  1507  he  directed  the  construction  of  the 
fountain  of  Beaune  in  Tours.  January  22, 
1511,  he  made  a  contract  for  the  fountains  at 
Blois.  His  sons,  Germain  and  Michel,  suc- 
ceeded him. 

Deville,  Ch^eau  de  Gaillon;  Grandmaison, 
Tours  Archiologique  ;  Bauchal,  Dictionnaire. 

VAJ^FENJEBJL  (See  Boyer  de  la  Valfe- 
ni^re.) 

VALLflE,  SIMON  DE  LA ;  architect. 

He  was  called  to  Sweden  by  Queen  Christina. 
At  Stockholm  he  built  the  palace  of  the  no- 
bility (begun  1648),  the  church  of  S.  Marie, 
S.  Catherine,  etc. 

Dussleux,  Les  Artistes  fran^is  d  Vitranger; 
Bauchal f  Dictionnaire. 

VALLEY'.  The  internal  angle  formed  by 
the  meeting  of  two  roof  slopes,  the  external 
angle  formed  by  such  a  meeting  being  called 
a  Hip  or  Ridge.  The  rafter  under  the  valley 
is  called  the  valley  rafter,  and  the  board  fixed 
in  the  angle  to  receive  the  flashing  or  gutter  is 
called  the  valley  board. 

VALUATION.  Estimate ;  appraisement. 
As  applied  to  the  cost  of  a  structure  erected  or 
to  be  erected,  the  valuation  is  approximated 
either  by  comparing  it,  according  to  its  relative 
cubical  area,  with  the  known  cost  of  another 
similar  building,  or,  more  accurately,  by  esti- 
mating it  in  detail,  according  to  the  quantity, 
character,  and  cost  of  material  and  labour  in- 
volved in  its  erection. 

VALVE.  A,  In  a  double  door,  French  win- 
dow, or  the  like,  one  of  the  two  folds,  or  leaves. 

B.  A  device  for  regulating  the  flow  of  water 
gas  or  other  fluid  (see  Plumbing ;  House  Drain- 
age). 

VALVE  HOUSE.  A  building  to  cover  the 
valves  and  valve  chamber  of  the  mains  from  a 
reservoir. 

VANBRUGH,  SIR  JOHN ;  dramatist  and 
architect;  b.  1666;  d.  March  26,  1726. 
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Yanbrugh  devoted  the  early  part  of  his  life 
to  literature  and  distinguished   himself  as  a 
dramatist.      In   1702    he   succeeded   Talman 
(see  Talman)  as  comptroller  of  the  royal  works. 
His  first  completed  building  was  a  theatre 
(1703-1705)  in  London,  afterward  destroyed. 
In   1701   he  began  for  the  Earl  of  Carlisle 
the  palace  called  Castle  Howard  in  Yorkshire, 
England.     As  a  reward  for  the  distinguished 
services   of  John   Churchill,    Duke  of  Marl- 
borough, the  royal  manor  of  Woodstock  (Eng- 
land) was  granted  to  him  and  to  his  heirs  by 
act  of  Parliament  of  March  14,  1705,  with 
half  a  million  pounds  to  build  the  great  palace 
called  Blenheim,  which  is  Yanbrugh's  most  im- 
portant and  characteristic  work. 
In  1716  he  succeeded  Sir  Chris- 
topher Wren    as   surveyor  of 
Greenwich   Hospital  (London). 
Among  the  residences  built  by 
Yanbrugh  are  Eastbury  in  Dor- 
setshire  (1716-1718),    Seaton 
Delaval    (1720),    portions    of 
Audley    End    (1721),    Grims- 
thorpe  (1722-1724),  etc. 

Bloomfield,  Benaissance  in 
England;  Mavor,  A  New  De- 
scription of  Blenheim;  Neale, 
Seats  of  Noblemen  and  Gentle- 
men; Campbell,  Vitruvius  Bri- 
tannicus. 

VANCAMPEN.  (See  Cam- 
pen.) 

VAN  DER  NUUa.  (See 
Null,  Edward  van  der.) 

VANE.  A  contrivance  by 
which  a  bannerlike  plate,  as  of 
thin  metal,  is  moved  by  the  wind 
around  a  pivot,  so  that  a  point 
on  the  opposite  side  of  the  pivot 
points  always  toward  the  quar- 
ter whence  the  wind  comes. 
Called  also  Weathercock. 

Banner  Vane.  A  vane  in 
the  form  of  a  banner  or  flag. 

VANISHINa  POINT.     In 
Perspective,    a    pouit    toward 
which  any  series  of  parallel   lines  seems  to 
converge. 

VAN  RIEL.     (See  Kiel.) 


Vane  from 
Stockholm, 

SWKDBN. 


VANUCCI,       PIETRO       (PERUGINO) ; 

painter;  b.  1446;  d.  1524. 

For  Sixtus  IV.  (Pope  1471-1484)  he  painted 
a  series  of  frescoes  in  the  Sistine  Chapel,  some 
of  which  were  destroyed  to  make  room  for 
Michelangelo's  Last  Judgment.  In  1499  and 
1500  Penigino  painted  the  decorations  of  the 
Sala  del  Cambio  (Exchange)  of  Perugia,  Italy, 
one  of  the  most  perfect  examples  of  the  deco- 
rative work  of  the  fifteenth  century.  (See 
Santi,  R.) 

MUntz,  Renaissance ;  Crowe  and  Cavalcaselle, 
History  of  Painting  in  Italy;  Vasari,  Milanesi  ed. ; 
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Vasari,  Blashfield- Hopkins  ed. ;  Morelli,  Italian 
Painters, 

VANVITBLLI   (VAN   VTITBL),   LXnai; 

painter  and  architect;  b.  1700;  d.  1773. 

Vanvitelli  was  the  son  of  one  Kaspar  van 
Witel,  a  Dutch  painter,  and  spent  his  entire 
life  in  Italy.  He  was  a  pupil  of  Philippo  Ju- 
vara  (see  Juvara).  At  the  age  of  twentynsix 
he  was  made  supervising  architect  of  S.  Peter's 
in  Rome.  He  conducted  the  works  at  the  har- 
bour of  Anoona  and  built  the  campanile  of  the 
church  of  La  Casa  Santa  at  Loretto.  He 
built  the  convent  of  S.  Agostino  at  Rome,  and 
designed  a  chapel  for  the  church  of  the  Jesuits 
at  Lisbon.  About  1749  he  remodelled  Michel- 
angelo's church  of  S.  Maria  degli  Angeli  (the 
great  hall  of  the  Baths  of  Diocletian  in  Rome). 
Vanvitelli's  chief  monument  is  the  immense 
Palazzo  di  Caserta  in  Naples.  This  building 
is  described  in  a  monograph  by  Vanvitelli, 
Dichiarazione  del  reale  Palazzo  di  Caserta 
(1  vol.  foHo,  Naples,  1756). 

Gurlitt,  G^schichte  des  Barockstiles  in  Italien; 
Ebe,  Spat-Renaissance;  Milizia,  Memorie, 

VAN  WTTBL.     (See  Vanvitelli.) 

VAPOR-TIGHT  GLOBE.  (See  Electrical 
Appliances.) 

VARD7,  JOHN ;  architect. 

A  pupil  of  W.  Kent  (see  Kent).  He  suc- 
ceeded H.  Joynes  as  clerk  of  the  works  at 
Kensington  Palace,  London,  between  1748  and 
1754.  February  13,  1746,  he  was  appointed 
clerk  of  the  works  at  Chelsea  Hospital. 

Ardi.  Pub,  Soc,  Dictionary, 

VARELLA.  A  pagoda;  apparently  the 
Italian  term  in  the  sixteenth  century,  used  in 
English  by  Purchas. 

Hart,  Picturesque  Burma, 

VARNISH.  A  solution  of  amber,  copal, 
rosin,  mastic,  shellac,  or  other  resinous  substimce 
mixed  with  a  solvent,  generally  of  linseed  oil, 
turpentine,  or  alcohol,  so  as  to  form  a  transpar- 
ent fluid  capable  of  hardening  and  of  a  certain 
resistance  to  the  influence  of  air  and  moisture. 
Some  kind  of  varnish  is  used  by  painters  to 
form  a  permanent  decorative  and  protective 
glazing  coat  over  the  work. 

VA8ALBTO.     (See  Vassallectus.) 

VA8ARI,  GIORGIO ;  painter  and  archi- 
tect; b.  1511 ;  d.  July  27,  1574. 

Giorgio  Vasari  was  bom  at  Arezzo  (Italy),  a 
kinsman  of  Luca  Signorelli  (see  Signorelli). 
His  first  teacher  in  painting  appears  to  have 
been  Guillaume  de  Marcillat  (see  Guillaume 
de  Marcillat).  His  literary  training  was  super- 
intended by  the  Aretine  poet  Giovanni  Pollastra. 
About  1523  he  went  to  Florence,  and  entered 
the  service  of  Ottaviano  de'  Medici  and  the 
Duke  Alessandro  de'  Medici.  He  went  to 
Rome  afterwards  with  the  Cardinal  Ippolito  de' 
Medici.  From  1555  to  the  end  of  his  life  he 
was  court  painter  to  Cosimo  I.  de'  Medici,  duke 
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of  Florence.  The  most  important  of  his  under- 
takings are  the  frescoes  of  the  Cancelleria  in 
Rome  and  those  of  the  Palazzo  Vecchio  in 
Florence.  As  architect  he  prepared  in  1536 
the  decorations  of  the  triumphal  entry  of  the 
Emperor  Charles  V.  into  Florence.  He  made 
the  original  plans  of  the  Vigna  di  Papa  Giulio 
(Julius  III.,  Pope  1550-1555)  in  Rome  (see 
Barozzio,  G.).  He  remodelled  the  Palazzo  Vec- 
chio and  built  the  Palazzo  degli  Uffizi  in  Flor- 
ence. At  Pistoia  he  built  the  cupola  of  the 
church  of  the  Madonna  dell'  Umiltk  (see  Vi- 
toni),  and  at  Pisa  the  Palazzo  dei  Cavalieri  da 
S.  Stefano.  He  built  the  Badia  and  the 
"  Loggie  Vasari  "  at  Arezzo. 

Vasari's  most  important  work  is  his  series 
of  biographies  of  artists ;  Le  Vite  d£  pih  eccel- 
lenti  Architettiy  Pittori  e  Scidtori,  The  first 
edition  appeared  in  1550.  The  second,  in  1568, 
was  more  complete.  The  standard  edition  of 
Vasari  is  that  of  Gaetano  Milanese,  which  was 
published  in  Florence  between  1878  and  1885. 
A  new  comprehensive  Italian  edition  is  now  in 
progress  under  the  supervision  of  A.  Venturi. 
The  Vite  were  translated  into  English  by  Mrs. 
Foster  in  1888.  A  selection  of  seventy  of  the 
Lives  from  Mrs.  Foster's  translation,  with  in- 
troduction, annotation,  and  bibliography  by  £. 
H.  and  £.  W.  Blashfield  and  A.  A.  Hopkins 
was  published  in  New  York  in  1896. 

Vasari,  Blashfield- Hopkins  ed. ;  Vasari,  Mi- 
lanesi  ed. ;  Redtenbacher  Architektur  der  Italien- 
ischen  Renaissance;  Miintz,  Renaissance;  H. 
Mosler,  Sansovino  u,  s,  to. ;  Ruggieri,  Studio  d^Ar- 
chitettura  civile. 

VASE.  A  hollow  vessel  of  decorative  char- 
acter and  various  form,  with  or  without  ears  or 
handles ;  hence  the  resemblance  of  such  a  ves- 
sel, in  solid  material,  as  marble,  much  used  in 
the  art  of  the  Renaissance  to  decorate  balus- 
trades, pedestals,  gate  posts,  and  monuments 
of  all  sorts. 

VA8ISTAS.  (A  corruption  of  the  German 
words  Was  ist  das ;  a  conmion  term  in  French 
for  that  which  the  Germans  call  rather  Guck- 
fenster  or  Schiebefenster.)  A  small  opening  in, 
or  by  the  side  of,  a  door  of  entrance ;  usually 
fitted  with  a  wicket  to  shut  and  a  fixed  grating 
or  the  like  through  which  to  look  or  to  speak. 
Its  purpose  is  to  ascertain,  before  the  door  is 
opened,  the  character  of  the  person  asking  for 
admission. 

VAS8AUJICTIJ8  (VASAUHK)) ;  archi- 
tect, sculptor,  and  mosaicist. 

The  name  Vassallectus,  variously  spelled, 
appears  in  inscriptions  on  several  monuments 
of  the  thirteenth  century  in  the  vicinity  of 
Rome.  The  most  important  of  these,  the 
cloister  of  S.  Giovanni  in  Laterano,  which  was 
probably  built  about  1230,  bears  this  inscrip-. 
tion,  discovered  by  Count  Vespignani  in  1887 
(De  Rossi,  op.  cit.,  p.  128) :  Nobilis  bt  doo- 
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VASSAIiLETO 

TU8  HAC  VaSSALLETTUS  IN  ARTE,  CUM  PATRE 
iXEPIT  OPUB  QUOD  SOLUS  PERFECIT  IPSE.      The 

inseriptioD  indicates  that  the  sculptor  belonged 
toaftmily  of  marmorarft  (marble  workers).  A 
throne  with  lions,  which  was  made  about  1263  for 
the  Abbot  Lando,  and  ia  now  in  the  museum -of 
tliecathedralofAnagni,  Italy,  is  signed  Vasaleto 
de  Roma  me  fecit.  The  name  appears  also  on 
an  tedicida  fur  holy  oil  in  the  church  of  S. 
Francesco  at  Vit«rbo.  It  is  supposed  by  Frotb- 
ingham  (op.  cit,)  that  the  fine  monument  of  the 
Pope  Adrian  V,  in  this  church  was  made  by  the 
same  person.  Less  important  works  are  a  lion 
before  the  church  of  SS.  Apostoli  (Rome),  and 
a  candelabrum  in  the  church  of  S.  Paolo  fuori 
le  Mura  (Bome).  There  is  also  an  inscription 
which  belonged  l^  a  monument  which  stooil  in 
the  oM  basilica  of  S.  Peter's  (Rome).  These 
works  may  be  by  one  person  or  several.  De 
Rossi  supposes  that  there  were  four.  A  screen 
in  the  cathedral  of  Segni,  dated  1185,  and  a 
canopy  in  the  church  of  SS.  Cosmo  e  Damiano 
(Rome)  appear  to  he  by  an-  earlier .  member-  of 
the  family. 

FrolhlnRhatn,  Jtnntan  Artitta  of  Ike  Middle 
Aget:  G.  B.  de  Rossi,  Delte  allre  fiimlgli*  ill  taar- 
morarii  Homnni, etc;  Lanciaiii.  Pagan  and  Chria- 
tiau  Some ;  I'erkiiiii.  Italian  Sculptors ;  Rohault 
■de  Fleury,  Le  Lalran. 


VAS8ALLBTO.     (See  Vassallectus.) 
VAST.     (See  Wast.) 


VAUDOTER 

VAUDOYBH,       ANTOIim      IiAtTKBNT 

THOMAS;    architect;  b.  Dec.   30,   1756  (at 

Paris);  d.  May  27,  1846. 


He  studied  with  A.  F.  Peyre  (see  Peyre,  A. 
F.)  and  at  the  J^cole  royale  d' Architecture,  and 
won  the  Grand  Prix  de  Rome  in  architecture 
in  1783.  In  1793  he  established  with  David 
Leroy  an  atelier  of  architecture  at  the  Louvre. 
August  25,  1795,  when  the  Institute  was 
created,  Vaudoyer  became  voluntary  secretary 
of  the  Commisaion  d' Architecture.  In  1800 
he  was  appointed  aa-hitect  of  the  College  de 
France  and  the  Sorbonue  (Paris),  and  made  ex- 
tensive additions  to  those  monuments.  In  1 804 
he  had  charge  of  the  installation  of  the  Institute 
at  the  Palais  des  Quatre  Nations  (see  Levanu). 
He  was  associated  with  Destoumclles  (see  Des- 
toumellea)  and  L.  P.  Baltanl  (see  BidtanI,  L.  P.) 
in  publishing  Oratids  Prix  d^ Architecture, 
1804-1831  (Paris,  1818-1834,  2  vols,  folio). 

Ranch al,  Dirtionnnirr. 

VAUIMYEK,  litlOS  \  architect ;  b.  June 
7,  IH03  (at  Paris) ;  d.  Feb.  9,  1872. 

A  son  of  A.  L.  T.  Vaudoyer  (see  Vaudoyer, 
A.  L.  T.).  He  studied  architecture  with  his 
father  and  Lehas  (see  Lebas)  and  at  the  Ectile 
de»  Beaux  Arts  (Paris).  In  1826  he  won  tlie 
Pivmier  O  111  lid  Prix  de  Rome.  While  in  Rome 


VAULT 

he  made  the  monument  to  Poussiu  at  the  church 
of  S.  Lorenzo-in-Lucina.  In  1853  he  was  ap- 
pointed inspecteur  g&n^ral  des  Mijkes  dioc4- 
saiiis,  and  in  1855  architect  of  the  cathedral  of 
Marseilles,  which  had  been  begun  in  1852.  He 
won  a  medal  of  the  first  class  at  the  Salon  of 
1855. 

Lance,  Dictionnaire, 

VAULT.  A.  An  arch  or  a  combination  of 
arches  used  to  cover  a  space.     It  is  primarily  a 


Fig.  1. 


ceiling,  but  may  be  also  a  roof;  or  it  may  carry 
a  roof,  or  a  floor,  or  stairs. 

B.   A  room  or  enclosed  space  of  any  kind 
which  is  covered  by  a  vault ;   in  this   sense, 


Fig.  2. 


popular  and  applying  to  cellars  and  underground 
places  of  safety. 

C.    By  extension,  any  strong  place  or  place 
of  safety,  as  a  Safe  Deposit  Vaidt. 


Fio.  3. 


Z).  The  semblance  in  some  light  material  of 
a  true  vault.  In  tliis  sense,  the  beaiitiful  ceil- 
ings of  rooms  in  certain  civic  buildings  of  Bel- 
gium are  notable ;  they  are  wholly  decorative, 
without  attempt  to  deceive  the  spectator,  as  the 
boarding  is  distinctly  marked  and  the  constmc- 
tion  is  obviously  inadequate  to  a  masonry  vault. 
The  famous  Octagon  of  the  cathedral  of  Ely  is, 
on  the  contrary,  a  wooden  imitation  apparently 
intended  to  be  taken  for  stone  vaulting.     In 

030 
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modem  churches  and  in  some  civic  and  semi- 
public  and  private  buildings  vaulting  of  a  classic 
sort  is  produced  in  plaster  with  a  support  of 
lathing  or  the  like. 


Fio.  4. 


Vaults  may  be  classified  thus :  — 
As  to  form.  Simple  and  Compound  or  Inter- 
secting ; 
As  to  constniction,  Solid  and  Ribbed. 


Fio.  5. 


Solid  Vanltirtg  —  Simple.  The  most  an- 
cient fonn  of  vault  is  that  known  as  the  barrel, 
tunnel,  wagon,  or  cradle  vault.     Its  cross  section 


Fig.  6  (Plan). 

may  be  semicircular  (Fig.  1),  semielliptical, 
segmental,  or  pointed  (Fig.  2).  The  semicir- 
cular form  is  known  also  as  the  cylindrical. 
When  it  is  of  stone  or  brick  the  leading,  or 
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Fio,  19  (Plan). 


coursing,  joiuta  are  uBiially  panUlel  to  the  aiia, 
uDd  the  cross  joints  in  planes  perpendicular  to 


Fro.  20  (PUJI  *ND  ViBW). 


it.     The  olileat  wel]-authenticAte<i  example  of  a 
baml  vault  ia  oue  at  Nimroud  (see  Mesopota- 


Fia.  21  (Pi^N 


mift,  Arohitectiire  of),  of  pointed  section,  cover- 
ing a  drain,  and  canying  &  load  of  earth.     In 


the  pyramids  at  Meroe,  not  later  than  800  B.C., 
cyliiiilrical  and  pointed  forms  occur.  There  is 
a  very  perfect  example,  covering  the  chamber 


VAULT 
of  a  tomb,  at  Oizeh,  dating  about    600   B.C. 

(Fig.  3).  It  is  of  stone,  in  four  rings,  that  is  to 
say,  four  concentric  arches.  The  angular  struc- 
ture beneath   it,  which   is   the  ceiling  of  the 


Fio.  M  (Pijn). 

tomb,  the  vault  being  the  roof,  may  be  termed 
a  vault  with  plane  surfaces.  The  Cloaca  Max- 
ima at  Rome  is  a  well-known  example,  uf  stone, 
ID  three  nngs,  probably  of  the  fourtb  century 


B  i  In  the  above  cases  the  vatilt  was  merely  a 
mechanical  device  for  covering  spaces  with  ma- 
tenals  of  small  size  instead  of  slabs  of  stone. 
It  was  used  m  places  where  it  could  not  be  seen. 


Fio.  27  a. 


Pio.  28. 


and  therefore  had  no  architectural  character. 
The  Romans  seem  to  have  been  the  first  to 
adopt  it  as  a  visible  structure,  worthy  of  nma- 
mcntation,  and  of  recognition  for  its  asthetic 
value. 

Ml 


Fia.  37  (Pi-am). 


VAULT 
A  barrel  vault  usually  covers  a  rectangular 
space,  but  Bometimes  a  triangular,  or  trapc- 
loiUal.  Its  axis  auil  ridge  are  commonly  hori- 
zontal, but  sometimes  iuctiDed,  as  when  it  covers 
or  carries  a  stair.  Figure  4  shows  the  use  of 
half  barrel  vaults,  over  aisles,  or  triforia,  of 
churcbea,  carrying  soliil  stone  roofs,  and  serving 


Fia.  3H  (Plan). 

also  aa  continuous  flying  buttresses  resisting  the 
outward  thrust  of  the  nave  vaults.  They  are 
common  in  southeastern  France,  in  the  eleventh 
and  twelfth  centuries. 

Figure  5  shows  a  rampant  vault. 

Figure  6  is  a  soHit  plan  of  what  is  known  as 
a  skew  arch,  often  us«l  for  bridges  but  rare  in 
architectural   work.     Its  ends   are   in   planes 


Fio,  39  (Pla«). 

oblique  to  the  axis.  The  cross  section  is  semi- 
circular or  semielliptiral.  The  joints  are 
warped  surfaces,  usually,  and  run  spirally. 

An  annular  vault  (Fig.  T)  is  a  barrel  vault 
with  a  curved  axis.  Its  intra<U)s  is  a  portion  of 
the  surface  of  (i  pylindricnl  ring.  An  anindnr 
vault  may  also  be  used  with  its  axis  in  a  verti- 
cal plane  (Fig.  8). 

A  spiral  vault  may  be  desi^bed  an  an  annular 
vault  with  a  spiral  axis.     It  is  used  for  support- 
ing the  steps  of  a  spiral  stair. 
947 


Expanding  Vaulta.  These  are  larger  at  one 
end  than  at  the  other,  and  usually  have  inclinetl 
ridges.     The  common  forma  are  :  — 


A.  Conical  (Fig.  9),  used  in  pendentives  for 
reducing  a  square  to  an  octagon.  Frustra  of 
cones  also  cover  trapezoidal  spai'es. 


B.    Conoidal,  the  smaller  base  semicircular, 
the  larger  semielliptical  (Fig.  10) ;  rr  is  the  ridge 


Yia.  42. 


C.  In  the  form  shown  in  Fig.  11,  the  basea 
are  as  in  Fig.  10,  and  the  elements  of  the  sur- 
face at  the  springing  are  straight  lines  parallel 
to  the  axis,  but  the  ridge  is  curved,  the  expan- 
sion being  in  a  vertical  direction  only.     The 

Me 


auT&ce,  not  beiDg  generated  by  the  morement 
of  any  line,  cannot  be  mntliematically  defined ; 


Fio.  43. 
but  such  vaults  may  be  termed  convex-conoidal. 
Tb(!y  rarely  occur  except  as  parts  of  a  compound 
vault. 


^, 


Fio.  M  {Plam). 

Solid    Vaulting — Compound.    Compound 

raultB  are  fonned  by  the  intersection  of  two  or 


VAULT      ' 
ties,    which    may    properly    be    classified    as 
follows ;  — 

A.  Quadripartite,  formed  by  the  intersection 
of  two  barrel  vaults,  or  by  expanding  vaults 
instead. 

I.   For  covering  a  square  compartment. 

(a)  The  common  groined  vault,  fonned  by 
the  interaection,  at  right  angles,  of  two  equal 
barrel  vaults,  of  any  cross  section.     The  angle 
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Pio.  45  (Plam)., 
of  the  groin  is  90°  at  the  springing,  widens  as  it 
goes  up,  and  disappears  in  a  straight  line  at  the 
ridges.  The  horizontal  projection  of  the  groin 
edge  is  straight,  and  the  edge  itself  lies  in  a 
vertical  plane,  and  is  elliptical.  Figure  12  is 
an  external  view,  and  Fig.  13  is  a  quarter 
plan.  The  compartments  to  be  covered  are 
shown  in  Fig.  13  as  separated  by  cross  bands, 
which  in  Komairesque  work  are  often  deepened 


Fio.  4C  (Plan,  Elbtation,  • 


more  simple  ones,  and  are  generally  known  as 
Groined  Vaults,  the  groin  being  the  salient 
angle  made  by  two  intersecting  surfaces  ;  or  as 
Cloistered  Vaults.     There  are 


so  as  to  become  distinct  arches,  as   i 


(b)  Domical  vaults.     In  these  the  centre  or 
apex  is  raised  above  the  level  of  the  crown  of 


VAULT 
the  crosB  arch,  so  that  the  riilges  rise  toward  it 
They  are  formed,  over  square  spaces,  bj  the 
intersection  of  four  equal  expanding  vaults,  coni- 
cal or  conoidal     The  groin  edge  is  sttaight  on 


the  plan.  Its  curve  is  elliptical  if  the  compos- 
ing vaults  are  conical ;  otherwise  it  is  indefin- 
able (Figs.  15,  16,  17). 

(c)  The   so-called   cloistered  arch,  or  square 
dome  (Fig.  18),  is  composed  of  four  parte  of 


Fio.  48  (Flam 


Sbctiom). 


equal  barrel  vaults,  but  is  just  the  reverse  of 

the  groined,  tho  internal  angles  being  reentrant. 

(d)  A  square  space  at  the  comer  of  a  cloister 

is  often    covered    by    two   intersecting    barrel 


Fio.  40  (Plan). 

vaults,  th!>  inner  quarter  being  greined  and  the 
outer  cloistered  (Fig.  19). 

(e)  Figure  20  shows  a  method  of  covering  a 
square  space  by  a  combination  of  groined  and 
cloistered  vaulting,  occurring  in  a  mosque  at 
Ephesus. 

(/)  A  square  room  may  be  covered  by  four 


VAULT 
quadripartite  vaults,  each  springing  at  one  of 
its  comeTB    from  a  central  pillar,    as  in    Fig. 
21.     In  a  similar  manner,  a  square  space  may 
be  covered  by  nine  vaults  on  four  pillars. 

II.  /br  covering  an  Mong  redanguiar 
compartment. 

(a)  Welsh,  or  underpitch  vaults,  the  compo- 
nents of  which  are  usually  cylindrical,  of  unequal 
widths,  the  transverse  vault  being  narrower  than 
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J  Skctiok). 


the  main  vault,  but  both  springing  from  the 
same  level,  so  that  the  inteiwction  is  not  com- 
plete (Figs.  22,  23,  24).  The  horizontal  pro- 
jection of  the  groin  line  is  a  hyperbola.  Welsh 
vaults  are  unknown  in  Boman  work,  hut  are 
common  m  Romanesque  and  the  later  neoclassic. 
ib)  Stilted  vaults,  in  which  the  componenta 
are  cylindrical,  the  transverse  narrower  than  the 
main  and  springing  from  a  higher  level,  so  that 
the  ridges  are  on  the  same  levei     The  groin 


t 

Fio.  si  (Puit  AND  Sbctios). 
line  IB  of  double  curvature.     The  Romans  used 
this  form  on  a  grand  scale,  and  it  is  quite  com- 
mon in  French  Romanesque  (Figs.  25,  26). 

(c)  In  segmental  vaulting  (Fig.  27),  the 
components  may  be  equal  or  unequal. 

{d)  Figure  28.  A  segmental  main  vault, 
intersected  by  a  semicircular  transverse  vault. 

(e)  Figure  29.  A  rampant  barrel  vsult  inter- 
sected by  an  inclined  barrel  vault.  The  radius 
of  the  upper  part  of  the  rampant  is  the  same  as 
that  of  the  inclined  vault,  so  that  the  upper  ;iart 
of  the  compound  is  an  ordinary  groined  vault. 
The  example  is  from  S.  Fidele,  Como,  Italy. 


Tia   68  (Flak) 


The  form  is  used  in  the  capitol  at  Albany,  N.Y., 
for  supporting  stairs. 


Fio  09  (Plamb). 
(/)  One  component  is  semicircular  aad  the 
other  semielliptical,   but   of  wider  span,   the 
heights  being   equal ,   or   both  may  be  semi 
eUipticaL 


Fio  60  (Flam). 

IIL    Oblique  Vaults 

(a)  Figure  30.  With  straight  axes  and  com- 
posed of  equal  barrel  vaults,  or  of  unequal,  one 
being  semicircular  and  tlie  other  semielliptical. 


(b)  An  annular  vault  intersected  by  &  conical 
vault,  the  centre  of  the  aunulus  being  the  apex 
of  the  cone  (Fig.  31). 


(c)   An  annular  vault  intersected  by  an  under- 
pitch  vault  (Fig.  32). 


(d)   An  annular  vault  intersected  by  a  stilted 
cylindrical  vault  (Fig.  33). 
IV,    Tripartite  Vaulta,  covering  triangular 


^ 
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spaces  and  formed  by  the  intereection  of  three 
Iwrrel  or  three  expanding  vaults  (Fig.  34). 
They  occur    in    Romanesque    buildings,  alt«r- 


Fio.  61  (PL.AII). 


nately  with  quadripartite  vaults,  over  the  aisles 
of  polygonal  apses,  as  in  Fig.  36, 

V.    Polygonal   Vaultt.    These  are  moetly 


VAULT 
octagonal  on  the  plan,  and  are  of  the  natuie 
of  the  cupula. 

VI.  Fancy  Tracery  Vaulting.  This  is  a 
variety  of  solid  vaulting,  although  it  was  devel- 
oped from  the  ribbeil  vaulting  of  the  Gothic 
style,  to  the  later  period  of  which,  id  England, 
nearly  all  of  the  examples  belong.  There  are 
two  kinds. 

(a)  Pyramidoidal,  the  surfoce  being  that  of 
a  half  of  a  pyramiil  with  concave  sides.     A 


square  space   may  be   partly  covered   by  two 
halves   of    the   pyramidoid    inverted   and   set 

opposite  to  each  other.  The  baaes  are  octag- 
onal. The  halves  may  meet  at  points,  Fig, 
36,  leaving  a  star-shaped  ridge  space  uncovered; 
or  by  sides,  Fig.  37,  leaving  a  square.  If  tlie 
non-cardinal  sides  of  the  pyramidoid  be  con- 
tinued on  to  the  centre,  as  in  the  right-hand 
end  of  Fig.  37,  the  square  will  be  covered.  The 
surfaces  are  carved  into  panels  with  mullions 
and  tracer^-,  but  these  are  merely  ornamental. 
(6)  Couoidal,  made  of  halves,  or  leas,  of  con- 


Fio,  ee  (Plan).  Fiq.  (17  (Plan). 

1.  For  covering  a  square  space.  The  half 
conoids  have  their  bases  tangent  to  each  other 
on  the  ridge  levels,  and  leave  a  large  part  of 
the  space  uncovered.  They  nniat,  therefore,  be 
aupplemente<l  by  a  Hat,  or  slightly  domical, 
ceiling  connecting  them  (Fig.  38). 

2.  For  covering  an  oblong  space  (Fig,  39). 
The  conoi<ts  intersect  at  the  sides.  In  this 
kind  of  vaulting  pendents  often  occur :  partly 
occupying  the  centnd  Bpnce,  as  in  the  right- 
hand  side  of  Fig.  :)S  Bn<l  in  Fig.  40  ;  or  placed 
at  the  sides,  as  in  Fig.  41.  They  are  suppoi-teil 
by  arches  which  are  usuiilly  concealed.     The 
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great   examples   of    fan    traceiy   vaulting  are 
in   Henry  the  Seventh's  Chapel,  Westminster 
Abbey;    King's  College,  Cambridge;   and   St. 
George's  Chajiel  W  mdsor 


KiQ.  as  (Plan). 


Jtib  Vaulting.  In  rib  vaulting  the  surfaces, 
called  panels,  are  sustained  by  a  skeleton  struc- 
ture of  ribs,  which  are  usually  of  stone,  while 


the  panels  may  be  of  a  lighter  kind  of  stone, 
such  as  tufa  or  pumice,  or  even  of  brick.  The 
pieces  that  form  the  panels  may  run  straight 


from  rib  to  rib,  in  which  case  the  surfaces  are 
cylindrical,  conical,  or  eonoidal ;  or  they  may 
be  arched  from  rib  to  rib,  the  surfaces  then 
being  spheroidal  or  convex-conoidal.     The  ribs 


VAULT 
are  of  drcular  or  elliptical  curvature,  forming 
Bemicircular,  Bemielliptical,  poiated,  thiee-ceu- 
tred,  or   four-ceutreil   archee.     They  lie,  as   a 
rule,  in  vertical  planea. 


I    tPLJ 


D  Section). 


The  first  step  in  the  development  of  the  rib 

eystem  of  vaul^ng  is  often  said  to  be  the  in- 
crease of  the  depth  of  the  cross  band  in  barrel 
vaults,  making  it  an  independent  arch,  with 
the  vaulting  above  it.  But  such  a  rib,  if  it  is 
properly  so  called,  dues  not  sustain  the  vault, 
which  would  stand  just  as  well  without  it.  It 
is  true  that  there  are  several  Koman  vaults 
which  are  apparently  thin  and  rest  by  the  ends 
of  their  pieires  on  cross  ribs ;  but  there  are  no 
such    in  the  Romauesque  period.     The  begin- 


ning of  the  rib  system  will  doubtless  be  found 
in  the  substitution  of  a  squnre-comered  arch 
for  the  groin  stones  of  a  solid  comjmund  vault, 
as  in  Fig.  42,  from  S.  Ambrogio,  Milan.     This 


VAULT 
is  a  great  advance  in  ease  of  construction.  The 
shaping  of  groin  atones  is  quite  a  problem  in 
stereotomy,  no  two  pieces  being  alike,  but  the 
rib  at  the  groin  is  perfectly  simple.'  By  de- 
grees it  becomes  larger  and  the  vault  itself 
thinner,  until  finally  the  latter  depends  upon 
the  former  for  support,  and  the  result  is  true 
rib  vaulting.  The  next  step  was  the  conver- 
sion of  the  heavy  cross  arch  of  the  Konian- 
esque  vault  into  the  light  transverse  rib  of  the 
Gothic.  The  process  was  slow  on  the  Continent 
of  Europe,  as  ia  France  from  1130  to  1180, 
but  apparently  immediate  in  England  (as  at 
Canterbury,  ll75),  and  there  all  riba  are  of  the 
same  size  and  section.  Then  follows  the  wall 
rib,  which  shows  a  little  more  than  half  of  the 
fiill  section,  and  is  built  into  the  wall,  or  forms 
the  head  of  a  great  window.  It  is  really  the 
transverse  rib  of  the  side  vault.  The  next, 
existing  only  in  complicated  vaults,  is  the  inter- 
mediate ril^  which  lies  obliquely  between  the 
groin  rib  and  the  transverse,  or  the  groin  and 
wall.  With  it  cornea  the  ridge  rib,  which  at 
first  connects  the  apex  of  the  intenneiliate  with 
the  apex  of  the  groin  rib,  being  then  a  struc- 
tural necessity,  as  without  it  the  two  halves  of 
the  intermediate  rib,  not  being  in  the  same  plane, 
would  fall  toward  the  centre,  unless  the  panel- 
ling were  inserted  when  they  were  kid.  It  is 
afterward  continued  to  the  transverse  rib  and 
the  wall.  Liemes,  or  cross  ribs,  run  from  one 
rib  to  another,  dividing  the  panels.  They  ore 
commonly  of  no  practical  use ;  but  in  some 
cases  they  itre  continuations  of  groin  ribs,  and 
are  then  ■'■atiary  to  the  completion  of  the 
structure.  i^y  occur  in  late  and  florid  work. 
In  France  till,  term  "lieme"  was  applied  to  tlie 
ridge  rib.  Figure  44  is  a  plan  of  a  Mly  devel- 
oped rib  vault.  The  following  table  gives  the 
names  and  positions  of  the  rihs.  (Ridges  with- 
out ribs  are  indicated  by  single  lines.) 


p,.™. 

Fmscn 

M.™ 

Diagonal  .    .    . 

Groin    Rib 
Diagonal 
Rib    .    . 

Ogive   .     . 

G. 

Across  the  nudn 

Transverse 

Arc  donb- 

T. 

axis    ...     . 

■  Rib    .     . 

Ifau.    . 

Between  the  groin 

Interme- 

Tierceron 

I. 

and  IranBVetse, 

diate  Rib 

or  between  the 

groin  and  wall 

ribs    .... 

Agahist  the  walls. 

Wail  Rib  . 

Formeret 

W. 

parallel  to  the 

At  the  ridges.    . 

Ridge  Rib 

Lieme     . 

R. 

From  one  rib  to 

Cross  Rib, 

L. 

another,  not  at 

or  Lieme 

the  ridges   .     . 

!.  n.,  cols.  9T-99. 
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At  the  points  where  the  riba  meet  there  are 

usually  keystooes,  called  bosses,  ornamented  by 
carving.  They  receive  the  ends  of  the  riba  and 
thus  avoid  the  mitring  oi'  the  tnouldiugs.     Riba 


FlO.  Ta   (fLAN). 


are  decorated  by  monldiogs  such  as  chamfers 
coves,  and  bowtells. 

The  methods  of  jointing  panels  are  shown  in 
Fig.  45. 

In  early  examples  only  groin  and  transverse 
ribs  are  used,  and  each  starts  with  its  full  sei 
tion,  but  lat«r  on  tliey  are  bundled  together 
each  starting  with  only  its  sotlit  roll  visible,  as 
iu  Fig.  46.  As  they  rise  the  section  develops 
until  the  riba  separate.  The  atnicture  up  to 
this  point  is  known  aa  the  springer.  It  is  a 
solid  mass,  often  with  horisontal  Joints,  a  great 
corbel  really,  bonded  into  the  wall,  and  form 
ing  no  part  of  the  vault  proper. 


Fig. 

Fig.  4S.  The  panel  vaulting  of  the  "After 
Gothic  "  in  France. 

B.  Compound.  It  will  be  best  to  classify 
these  according  to  the  number  of  cells. 
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1.  Tripartite.  These  cover  a  triangular 
space,  which  usually  occurs  in  an  apsidal  aisle, 
as  in  Fig.  35.  The  ribs  meeting  at  the  centre 
are  halves  of  groiu  ribs,  the  others  are  either 
transverse  or  wall  ribs, 

2.  Quadripartite. 


Fig.  70  (Pun). 


(a)  With  grom  nbs  only  (Fig  49) 

(b)  \\  itb  groin  nbs  and  transverse  arrhee 
(Fig  50)  From  Gerlaud  France  one  of  the 
curliest  exampUs  Both  ribs  and  arches  are 
senucircular  and  the  vaulting  is  therefore  domi 
cal 

(r)   Croin  and  wall  ribs  only  (Fig  51) 

(d)  Crom  transverse  and  nail  nbs  with 
Ic^el  ndgea  (Fig  52)  The  same  «ith  cuncd 
ndges  the  vault  domical  and  panels  spheroidal 
(Fig  53) 

(e)  \\  elsh  vaults  (Fig  54)  The  grom  nbs 
cross  each  other  bef(  re  reaching  the  main 
ndge,  and  are  continued  as  hemes    or  they 


Fio     6  (Plan) 


may  stop  at  the  crossing  and  be  connected  with 

the  centre  by  a  single  licme  (Fig.  55). 

(/)  Groin,  transverse,  int«rmediate,  and 
ridge  ribs  (Fig.  44). 

(y)  Side  vaidts  oblique  (Fig.  .56),  choir  of 
Lincoln    cathedral.       The  half   groin   ribs   on 
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euch  side  are  met  at  the  centre.  Dot  by  their 
other  halves,  but  by  aji  iittermodiate  rib. 

3.    Qiiinquepartite. 

(a)  For  covering  a  pentagonal  space.  Two 
fonus  are  nbown  in  Fig.  57,  ami  also  one  cover- 
ing a  semicircle,  and  one  a  trapezoitl. 


Fio.  M  (Plan). 

(b)  Covering  a  rectangle  (Fig  58)  It  la 
composed  of  three  quarters  of  u  qutijnpartit« 
vault  aiul  one  quarter  of  a  sexpartite 

4.  Sexpartite.  Figure  59  shows  plans  of 
vaults  with  six  cells,  and  Figs  60,  Ol,  show  the 
form  known  as  sexpartito,  or  he\apartite,  found 
ill  late  Romanesijuc  and  e^rly  Gothin  \iork 
The  side  vaults  are  double  aiKl  oblique,  sepa 
rated  by  an  intcrm«liate  traiiBverse  nb  Fig 
ure  C2  gives  a  fonu  known  as  bisected  It  ii  a 
quadripartite  vault  with  the  transvenie  com 
ponenta  cut  in  two  by  intermediate  transverse 
ribs  carrying  spandrel  walls  It  looks  as 
though  it  were  the  prcdeiessur  of  the  sexpar 


FiQ.  SB  (Plan). 
tite  vault,  but  it  is  not.     There  are  four  ex- 
amples, all  near  Caen  in  Normandy. 

5.  Septemimrtite  (Fig.  63).     It  is  made  up 
of  half  a  quadripartite  and  half  a  sexpartite. 

6.  Oetopartite. 

(a)   For  covering  a  square  space  enclosed  by 


as  in  towers  (Fig,  64).     There  are  eight 
cells.     The  construction  is  on  the  prui- 


eiple  of  a  8ex))artite  vault.    Figure  G5  is  a  unique 
example,  from  Lincoln  cathedral,  covering  the 


Fro.  87  (Plan). 
intersection  of  nave  and  transepts.     The  ridges 
enclose  a  central  square  which  is  covered  by 


Fio.  88  (See  Fio.  87), 
txtendiug  the  groin  and  transverse  ribs  to  the 
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(6)  Figure8  66,  67,  show  hov  irregular  spaces 

may  be  eovereil  by  vaults  with  eight  cells. 

(c)  Covering  ail  octagonal  space.  Figure  68 
is  a  plan,  ami  69  a  sertiuii,  of  an  octagonal  vault 
wboee  iDt«nial  angles  are  reiJDtrant. 


-y/i-^ 


Fro  89  (Plan) 

(d)  Figure  70  has  the  same  ribe  as  (c),  but 
they  are  groin  ribs,  and  there  are  sixteen  celb. 

(e)  Figure  71,  Welsh  vaulting. 

(f)  Figure  72,  groin  ribe  not  meeting  at  the 
centre,  but  termiuating  at  the  augles  of  an  octa- 
gon —  York  cathedral. 

(g)  Figures  73,  74,  eight  semicircular  trans- 
vene,  or  rather  groin  riba.  The  central  octa- 
gon i»  not  covered. 

7.  Deeapartite  (Fig.  75), 

8.  Dodecapartite  (Fig.  76).  The  central 
'Opeu  circle  is  a  comruon  feature  in  some  other 
varieties,  especially  quadripartite. 

9.  Groin  ribs  interrupted,  or  diverted  and 
i>ianched. 


Fio.  90  (Plan). 

(g)    Star  vaulting  (Figs.  77,  78,  79). 

(b)  Panel  vaulting  in  the  name  given  to  this 
form  in  England  (Fig.  fiO). 

10.  Vaults  whose  ribs,  except  at  ridges,  are 
all  arcs  of  the  same  cin^le,  differing  only  in 
lenirfh,  and  all  properly  groin  ribs.  Such 
vauIUare  necessarily  domical.  Figure  81  is  a 
quiirter  plan. 


11.  Diagonal   ribs   omitted   (Figs.    82   t« 
86). 

12.  Vaulting  of  rooms  with  a  central  shaft 
(Figs.  87,  88,  square ;  89,  90,  octagonal). 

13.  Pendant  rib  vaults  (Figs.  91,  92)  from 


the  Lady  Chapel  at  Caudebec,  France.  (See 
Vaulting  and  subtitles;  also  France,  Pt.  1.: 
Grothic  Architecture;  Pendant;  Roman  Imperial 
Architecture,  cols.  341-343.) 

—  Charles  Babcock. 

Barrel  Vault.  A  vault  having  everywhere 
a  uniform  section,  semicircular,  or  nearly  so,  a 
form  of  Timnel  Vault  (Fig.  1,  Vault). 

Cloiatered  Vault.     Same  as  Coved  Vault. 

Cored  Vault  A  vault  composed  of  four 
quarter-cylindrical  surfaces  or  coves,  meeting  in 
vertical  diagonal  planes,  the  axial  sections  of 
the  vault  being  arched,  and  the  horizontal 
courses  diminishing  in  length  from  spring  tu 
crown ;  called  also  Cloistered  Vault.  (See  Fig. 
18,  Vault.) 


Fro.  92  (8BCTION,  SBK  Fig.  91). 

Cradle  Vault     Same  as  Barrel  Vault. 

Pan  Vault.  (See  Fan  Vaulting  under  Vault- 
ing) 

Oreen  Vault ;  Vanlta.  (See  Grime  Gewolbe.) 

QtoUi  Vault;  Oroilied  Vault  A  com- 
pound vault  in  which  tunnel  vaults  intcrseiH, 
forming  arrises  which  are  called  groins.  The 
Roman  Imperial  practice  in  this  respect  was  to 
use  only  tunnel  vaults  of  nearly  semicircular 
section  (barrel  vaults)  and  of  the  same  size 
and  height.     When  the  tunnel  vaults  are  of 
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Croaa  Vanltliig.  Vaulting  in  which  two  or 
more  sicnple  vaults  intersect  one  another  aa  de- 

ecribed  under  Groined  Vault,  Welsh  Vault,  and 
generally  in  the  account  of  Ribbed  Vaulta  iu  the 
article  Vault. 

Pan  TaulUng.  A  species  of  stone  vaulting 
ill  which  the  iiitradoa  of  the  vault,  made  up 
of  coustantly  repeatwi  surfaces  of  revolution, 


(litferent  heights,  so  that  the  groina  do  not  meet 
at  the  crown  of  the  vault,  the  structure  is 
called  a  Welsh  vault.  It  is  not  strictly  accu- 
rute  to  class  ribbed  vaults  as  groined  vaults. 

Ueme  Vault  A  ribbed  vault  in  which 
thei'e  are  many  secondary  ribs.     (See  Lieme.) 

Ootopartite  Vault.     (See  Vault.) 

Rib  Vault ;  Ribbed  Vault     One  built  with 
ribs  as    the    principal   structure.      (See 
Bibbed  Vaulting ;  also  Rib,  Gothic  Ar- 
chitecture, and  the  general  article  Vaidt.) 

SexpaxtltB  Vault     (See  Vault.) 

Six  Fart  Vault  Sajne  as  Sexpartite 
Vault. 

Tunual  Vault.  A  vault  having  every- 
where a  uniform  section ;  either  nearly 
semicircular,  as  in  cradle,  or  barrel  vaul^ 
or  pointed  at  the  top,  as  in  some  Itoman- 
esque  churches  of  the  south  of  France, 
and  very  rarely  in  Byzantine  construction. 

Wagon  Vault.  Same  as  Barrel  Vault. 

Wolah  Vault.  A  construction  in 
which  a  central  higher  vault  is  crossed  or 
intersected  by  vaults  of  lower  pitch.  The 
fiirm  usually  so  called  is  that  shown  in 
Fig.  32  of  the  article  above,  and  in  the 
view  of  the  churcli  of  S.  Koch  (which  see 
under  Church).  The  Uumans  never  used 
such  vaults,  but  attempts  were  made  dur- 
ing the  Romanesque  period;  and  the  f^k  Vaultiko;  CLOisTBRsGLOucMTaaCiTHBDaAL, 
neoclassic  builders  of  the  sixteenth  century 
vaulte^l  cloisters  and  the  corridors  of  palaces, 
etc.,  in  this  way.  For  the  use  of  the  term  in 
connection  with  ribbe<l  vaulting  see  the  article 
Vault. 

VATTIi^BD.  A.  Constructed  aa  a  vault ; 
s^d  of  a  roof,  the  supporting  member  of  a 
stone  staircase,  or  the  like. 

fi.  Covered  or  closed  by  a  vault,  as  in  the 
phrase  A  "vaulted  aisle." 


VaULTINO   OF 


VATIIiTINa.  The  art  and  practice  of  build- 
ing vaulta  and  of  closing  or  finishing  rooms, 
passages,  or  entire  buildings,  by  means  of  vaults. 

(For  the  subtitles,  Barrel  Vaulting,  etc.,  see 
generally.  Barrel  Vault,  etc.) 
909 


each  generated  by  a  curved  line,  revolved  hori- 
zontally about  a  fixed  point,  the  apex  of  the 
vault  being  in  plan  an  are  of  a  circle  tangent  to 
the  opposing  vault  sprung  from  the  opposite 
support,  the  horizontal  space;  left  between  the 
tangent  circles  being  filled  with  flat  slabs,  or 
keys  of  very  slight  curvature.  The  convex  sui^ 
faces  arc  fonne<l  with  radial  rihe  of  uniform 
curvature  spaml  closely  together,  giving  the 
appearance  of  a  folding  fan  bent  to  a  curve,  and 
butting  at  the  crown  against  a  horizontal  circu- 
lar ring.  This  species  of  vaulting  is  peculiar  to 
the  late  English  Gothic,  finding  its  highest  de- 
velopment in  the  chapel  of  King's  College, 
Cambridge,  and  in  Henry  the  Seventh's 
Chapel,  Westminster  Abbey.  There  are  only 
about  twenty-flve  examples  of  this  construction 
in  England  and  none  fully  developed  on  the 
Continent.  In  the  English  examples  the  vault- 
ing springs  from  engaged  shafts  on  the  side 
walls,  with  one  instance  only  of  radiation  from 
a  central  pillar.  The  lines  of  the  curves  are 
tangent  to  each  other  at  the  apex  of  the  vault, 
in  the  centre,  and  between  the  engaged  columns, 
leaving  horizontal  spandrels  which  are  filled  in 
by  flagging  or  flat  arehings.  A  somewhat  sim- , 
ilar  species  of  construction  covers  the  small 
chapel  of  the  monastery  at  Belem,  near  Lisbon  ; 
but  in  the  Portuguese  example  the  fans  make 
complete  circuits  about  slender  isolated  pillara, 
meeting  half  vaultings  from  the  side  walb,  but 
970 


not  touching  each  other,  and  at  the  apex  the  |  sealed  arch  which  spans   the  whole  chapel,  a 
lines  of  the  fans,  which  are  separated  by  a  con-  |  single  voussoir  being  extended  several  feet  be- 


siderable  space,  are  connected  by  very  flat, 
ribbed,  douiii^l  vaultings.  The  elaboration  of 
the  vault  of  Henry  the  Seventh's  Chapel  is 
greatly  complicated  by  a  series  of  drops  from 


low  the  tine  of  the  arch  to  form  the  drop  and 
serve  as  a  support  for  the  inverted  fans.  (See 
Vault,  VI.,  also  England,  Architecture  of.) 

C.  H.  Bl^iCKALL. 

Ribbed  Vault- 
lug.  A  construction 
in  which  arched  ribs 

J  are  built  trom  point 

!to  point  over  the 
space  to  be  vaulted, 
the  smaller  and 
J  usually  triangular 
I  spaces  between  the 
I  rib»     being     filled 

iwith  lighter  mason- 
ry. (See  the  article 
Vault,  and  Gothic 
Architecture.) 

Stellar  Taolt- 
Ing.  A  late  devel- 
opment of  English 
fan  vaulting  as  ex- 
hibited eHpeciaJly  in 
the  choir  roof  of 
Oxford     cathedral, 

where    the    spaces 

Fak  ViCLTiMd;   C<)NSTRi;cTiijN  OF  CHOfit  RooF,  S-  Gkorhr's  Chaprl,  Winhsob   between    the  intcr- 

Rf.rt»       T«^  hI'""-"  ^'"^""'  '"  ""T  «'«««'>  ^T  AI.L  BUT  VM-I,TED  ■•<  SoL.I,    BCCtionS  of  the  char- 
BlUCKS.       IHKHAIINCHSS  ark  kept    IK    ?L.\CK  by  filling  of  RuUOHMASONBr.  .       ■    .-  -  ^j 

act  eristic  inverted 
which  springs  a  secondary  system  of  fan  vanlt-  I  jiolygonal  pyramids  of  the  vsulting  are  made  by 
ing.     These  drops  are  really  a  part  of  a  con-  |  tracery  to  assume  atar-shajK'd  forms.  —  H.  V.  B. 


VAULTING  CELL 

TAULTINQ  CEUl  One  L-ompartment  of  a 
Tault  which  is  Bo  planned  that  one  part  can  be 
built  at  a  time,  as  in  ribbed  vaulting. 

VAITLTINO  COORSB.  A  horizontal  course 
made  up  of  tlie  abutments  or  springers  of  a 
vaulted  roof;  generally  made  of  stones  set  in 
projection  or  corbelled  out,  with  horizontal  beds. 

VATTLTINa  RIB.     (See  Rib.) 

TATTLTINa  SHAFT.  In  ribbed  vaulting, 
the  vertical  upright,  in  one  or  several  rounded 
members,  which  leads  to  the  springer  of  a  rib 
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LY  Two  Feet  Lonu. 


or  group  of  ribs.  This  shaft  may  rise  from  the 
ground,  or  from  a  corbel  at  u  greater  height  in 
the  face  of  the  masonry. 

VAITIiTINQ  TIIiE.  A  light  piece  of  baked 
clay,  intended  to  serve  aa  a  part  of  the  filling  of  a 
vaulted  cell,  or  of  a  groined  vault  built  on  centres. 

TAUI.T  LIOHT.     (See  under  Light.) 

TAUX,  CAJm'VURT;  landscape  architect;  b. 
Dec.  20,  1824  (in  London);  d.  November,  1895. 

He  studied  architecture  under  Lewis  N.  Cot- 
tingham.  He  became  the  assistant  of  A.  J. 
Downing,  and  later  formed  a  partnership  with 
him.  The  firm  of  Downing  and  Vaux  laid  out 
the  groimds  of  the  Capitol  and  of  the  Smith- 
sonian Institution  in  Washington.  In  asHooia- 
tion  with  Fre<lerick  Law  Olmsted,  Vaux  made 
the  plans  according  to  which  Central  Park  in 
New  York  was  laid  out,  and  retained  his  posi- 
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VENTILATION 
tion  as  consulting  landscape  architect  of  the 
department  of  parks  in  New  York  until  his 
death.  Olmsted  and  Vaux  designed  Prospect 
Park,  Brooklyn,  the  parks  of  Chicago  and  Butfalo, 
the  State  K^rvation  at  Niagara  Falls,  and  the 
Riveraide  and  Momingside  parks  in  New  York. 
Obituary  in  American  Architect,  Vol.  L.,  p.  03. 
VBCEUJ,  TIZIANO  (TITIAM) ;  painter  ; 
b.  1477;  d.  1576. 

A  mural  painter  of  great  power. 
Crowe  and  Cavalcaselle,  Li/e  of  Titian,  also  In 
general   bibliography,   Bereuson,    Venetian 
Painten. 

VSEiARIUM.  In  the  rooflees  Roman 
theatre  and  amphitheatre,  a  great  awning 
which  was  often  spread  to  protect  the 
spectators  from  the  sun  or  rain. 
VELLAWO.  (See  Bellano.) 
VEmiER.  A  thin  facing  of  hard 
wood,  which  has  desirable  ornamental 
qualities  under  polish,  glued  upon  a 
more  common  wood,  usually  pine,  aa  in 
doors,  wainscoting,  cabinet  work,  etc. 
An  extension  of  this  meaning,  used  in 
house  carpentere'  trade,  lb  described  un- 
der Wood,  Construction  in.  Part  II. 

VBNirriAN  BLIND ;  DUNTUj  ; 
DOOR  ;  PAVSMENT,  etc.  (See  under 
special  nouns.) 

VENT.  Any  opening  provided  for  the 
escape  of  smoke  or  foul  air. 

VilNTlDTTCT.  A  passage  or  duct  for 
the  conveyance  of  air,  and  to  control  and 
direct  its  movements  in  ventilation  or 
heating. 

VBNTHiATION.  The  process  and 
art  of  supplying  fresh  air  to  the  interiors 
of  buildings,  to  mines,  large  vehicles  of 
transportation,  and  the  like,  bo  aa  to 
maintain  a  constant  acceptable  standard 
of  purity. 
sxiA.  Anything    short    of    the    above    can 

hardly  be  called  ventilation,  and  it  must 
be  noted  that  movements  of  confined  air, 
which  simply  produce  a  sense  of  cooling,  must 
not  be  confounded  with  ventilation. 

The  savage  made  a  hole  in  the  roof  of  his 
house  to  let  the  smoke  out.  This  was  the  first 
attempt  at  ventilation,  and  very  little  improve- 
ment was  made  on  this  primitive  method  until 
about  six  hunilrcd  years  ago,  when  the  fireplace 
and  chinmey  apjiearcd ;  and  this  sufficed  for 
dwellings  until  about  Franklin's  time,  when  he 
invented  an  aspirating  stove,  the  waste  heat  of 
which  drew  a  measure  of  air  out  of  the  room, 
which  air  was  renewed  the  best  way  possible, 
through  window  and  door  cnicks  and  porous 
building  mat«rials.  The  early  chimney  was  as 
a  general  thing  so  targe  that  when  the  doors 
and  windows  were  closed  the  air  to  supply 
the  fire  came  down  one  side  of  the  chimney, 
while  the  smoke  went  up  the  other  side ;  and 


VENTILATION 
this  circulation  went  on  even  after  the  fire  was 
out,  though  in  a  Hulxiued  measure,  thus  secur- 
ing iticidentul  veiitilAtion. 

In  the  latter  part  of  the  Bevent^enth  century 
gysteinatic  ventiktion  was  undertaken  by  Sir 
Chriutiipher  Wren    in    the    British    Hoiues  of 
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Mr.  Clarence  B.  Young  appeared  in  the  ajinual 
reports  of  the  Board  of  Kegents  of  the  Smith- 
sonian Institute  fur  the  year  1873  and  1874. 
He  recommended  aa  the  amount  of  air  to  be 
changed  every  hour  to  preserve  the  healthful 
condition  of  the  room  as  tbilows  :  — 


Vaultiko  Shut;  t 


Parliament,  London.  It  was  little  better  than 
"some  holes  in  the  ceilings."  About  1723 
Deaaguliera  improveil  the  system  by  connecting 
the  holes  or  tubes  with  heated  chimneys.  This 
is  the  tirst  well-authcnticate<l  account  of  venti- 
lation by  "  heat  aspiration."  In  about  the  year 
1736  Deangiiliere  again  improved  the  ventila- 
tion of  the  Britiiih  House  of  Parliament  by  the 
use  of  centrifugal  fans,  which  were  very  similar 
to  the  housed  pre^ure  fan  of  to-day.  This  is 
probably  the  first  well-authenticated  account  of 
the  use  of  "  pressure  "  and  "  exhaust "  fans  t« 
buildings. 

It  is  only  within  the  last  forty  years,  how- 
ever, that  a  great  and  well-ilefined  stride  has 
been  made  in  the  development  of  systematic 
ventilation  for  habitations.  The  little  that 
had  been  done  by  peraotis  previous  to  that  was 
in  spei^ial  ca.ses  and  only  in  notable  buildings, 
such  as  the  Oapitol  at  Washington  and  some 
hospitals  and  asylums  ;  and  it  is  probable  that 
General  Arthur  Morin,  director  of  the  Conser- 
vatory of  Arts  and  Trades,  Paris,  was  the  first 
to  disseminate  and  give  a  clear  un<lerstanding  in 
his  writings  of  the  tnie  principles  of  modem 
systematic  ventilation,  and  a  trunslation  of  his 
work  on  Warming  and  Ventilating  Occupied 
Buildings  is  snggested  for  the  eonsideration 
of  all  students.  A  translation  of  this  work  by 
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Hospitals  :  Cubic  FnL 

For  ordinary  cases  of  sickneas     2119-2+72 
For  surgical  and  lying-in  cases  3533 

During  epidemics      ....  3709 

Prisons 1766 

Workshops ; 

Ordinary  occupations     ...  2119 

Unhealthful  occupations     .     .  3532 

Barracks : 

During  the  day 1059 

At  night 1413-1766 

Theatres 1413-1766 

Assembly  rooms  and  halls  for  long 

receptions 2119 

Halls  for  brief  receptions ;  lecture 

rooms 1059 

Primary  schools 4200-4530 

Adult  schools 833-1059 

Stables 6357-7063 

and  it  will  be  noticed  that  they  do  not  fall 
BO  far  below  what  is  considered  very  fair  prac- 
tice of  the  present  day.  It  is  not  quite  appar- 
ent why  he  provides  so  high  a  proportion  for 
stables,  and  does  not  say  whether  it  is  per  man 

Morin  is  probably  the  first  to  point  out  the 
importance  of  keeping  the  quantity  of  air  ad- 
mitted te  a  building  constmU  while  making  its 
temperature  variable,  the  variations  to  suit  the 
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changes  in  the  outside  temperature.  The  only 
method  in  vogue  previous  to  about  twenty  years 
ago  was  to  close  the  register  when  the  room 
was  sufficiently  warm;  which  of  course  not 
only  cut  off  the  heat  supply,  but  the  air 
supply  as  well,  interrupting  ventilation.  This, 
however,  is  changed  now  in  most  buildings  that 
are  systematically  ventilated,  except,  perhaps, 
private  houses,  where  the  change  of  air  with 
indirect  apparatus  is  generally  sufficient  for  the 
limited  number  of  persons  present.  General 
Morin  called  attention  to  the  necessity  of  the 
"  mixing  valve,"  in  the  following  words :  — 

"  During  the  period  of  artificial  heating,  it  is 
proper  to  reserve  means  of  mixing  with  the 
warm  air  supplied  by  the  heating  apparatus, 
cool  air,  the  amount  of  which  may  be  regulated 
by  convenient  registers.  For  this  purpose  the 
warm  air  supplied  by  the  heating  apparatus 


Ventilation  ;  Fig.  1. 

should  be  received  in  a  special  register  or  mix- 
ing chamber,  into  which  the  cold  air  also  enters, 
before  passing  into  the  distributing  pipes." 

The  usual  method  of  accomplishing  the  fore- 
going, now  followed  in  the  United  States,  is 
shown  in  the  cut  (Fig.  1).  The  dampers  6,  b 
are  connected  with  a  rod  and  operated  from  the 
room  by  hand  pulls,  or  automatically  operated 
by  pneumatic  pressure  controlled  by  a  ther- 
mostat. Many  modifications  of  this  method 
of  mixing  are  shown  in  Dr.  John  S.  Billings's 
work.  Ventilation  and  Heating.  Mixing  sys- 
tems, however,  have  been  carried  to  a  greater 
extent  than  this  in  some  of  the  great  modern 
buildings  in  the  United  States.  In  the  new 
College  of  Physicians  and  Surgeons,  built  by 
Mr.  William  H.  Vanderbilt,  and  which  has 
since  become  a  part  of  Columbia  University,  was 
first  introduced  the  hot  and  cold  air  system  in 
which  parallel  pipes  conveyed  both  warm  and 
cold  air  to  the  registers  in  the  room,  the  paral- 
lel air  ducts  starting  from  a  common  cold  air 
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supply,  one  duct  being  warmed  to  120®  and 
called  the  hot  duct,  and  the  other  warmed  to 
60°  and  called  the  cold  duct.  This  is  shown 
by  the  diagram  (Fig.  2),  and  the  figure  is  typi- 
cal of  all  the  important  points  of  the  most 
modem  warming  and  ventilating  apparatus. 

The  cold  air  is  taken  in  at  /,  which  is  called 
the  cold  air  inlet.  At  (?  is  a  strainer  of  copper 
wire  to  intercept  leaves,  birds,  mice,  etc.,  but 
no  dust,  as  the  latter  is  practically  impossible, 
pnless  with  elaborate  apparatus.  The  coils  p 
are  called  primary  heating  coils,  as  they  give 
the  first  increment  of  heat  to  the  air  —  60** 
or  less.  S  is  &  settling  chamber,  the  floor  of 
which  is  flooded  with  an  inch  or  so  of  water 
Wf  into  which  a  very  large  percentage  of  the 
dust  falls,  i^  is  a  pressure  fan  capable  of  1  oz. 
of  pressure  without  extraordinary  speed.  C 
is  the  heating  chamber,  in  which  are  located 
two  sets  of  secondary  heating  coils,  each  ca- 
pable of  warming  the  air  to  120°  Fahr.  or 
higher.  These  coils  are  divided  into  sections, 
as  well  as  the  primaiy  coils,  so  that  various 
graduations  of  heat  can  be  obtained.  The 
secondary  coils  upper  SH  are  called  "hot 
coils,"  while  the  coils  lower  SH  are,  for  the 
sake  of  distinction,  called  "the  cold  coils." 
They  are  both,  however,  equal  in  all  respects, 
only  that  under  normal  usage  a  large  percentage 
of  the  hot  coils  are  in  use,  while  a  small  per- 
centage of  the  cold  coils  are  in  use.  From  the 
heating  chamber  both  the  hot  and  cold  air 
ducts  start,  and  run  one  above  the  other  (the 
warm  one  of  preference  being  on  top)  to  the 
various  points  of  distribution  about  the  build- 
ing. The  hot  air  duct,  of  course,  is  connected 
with  the  housing  of  the  "  hot  coil,"  while  the 
cold  duct  connects  with  the  housing  of  the 
"cold  coil,"  lower  SH.  The  air  and  pressure 
in  the  heating  chamber  is  common  to  both  sets 
of  ducts,  so  that,  if  one  duct  does  not  take  it, 
the  other  does,  the  same  quantity  of  air  always 
reaching  the  rooms  of  the  separate  building, 
regardless  of  the  temperature.  From  the  hori- 
zontal ducts  parallel  vertical  flues  are  carried  to 
the  register  head,  one  "hot"  and  one  "cold." 
In  the  register  head,  inside  the  face  of  the 
register,  there  is  a  simple  slide  valve  just  large 
enough  to  cover  one  entire  pipe  only.  A  simple 
mechanism  attached  to  this  slide  valve  serves  as 
a  handle  to  move  it  across  the  head  of  the  hot 
and  cold  air  pipes.  It  also  indicates  its  posi-  ) 
tion,  so  that  the  occupant  of  the  room  is  en-  ' 
abled  to  mix  the  hot  and  cold  air  to  any  desired 
range  of  temperature  between  60°  and  120° 
Fahr. 

A  feature  of  this  style  of  apparatus  is  that, 
should  the  main  secondary  coils  upper  SH 
get  out  of  order,  it  is  only  necessary  to  shut 
them  off  and  let  on  the  lower  SH,  thus  con- 
verting the  cold  air  duct  into  a  hot  one,  and 
vice  versa,  and  run  the  apparatus   reversed, 
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securing  equal  results  until  the  other  is  re- 
paired. This  is  a  feature  of  this  style  of 
apparatus  that  makes  it  particularly  adapted 
to  hospital  use,  so  that  it  was  carried  out  in 
both  the  old  and  new  Sloane  Maternity  Hospi- 
tals, the  Vanderbilt  Clinic,  and  the  Wm.  J. 
Syms  Operating  Theatre  of  Roosevelt  Hospital, 
aU  of  New  York  City. 

In  the  Sloane  Maternity  Hospital,  8000 
cubic  feet  of  air  per  bed  per  hour  is  admitted 
in  this  manner,  and  every  ward  is  treated  in 
the  simple  manner  shown  in  the  illustration, 
there  being  nothing  but  an  air  inlet  and  air 
outlet  in  each  room.  This  is  the 
of  possibilities  for  a  hospital 
ward  in  a  cold  climate,  doing 
away  entirely  with  coils  and 
dust  catches  in  the  room,  and 
securing  results  that  are  uni- 
fonn  even  in  the  coldest 
weather.  The  lower  edge  of 
the  heat  register  is  placed  7 
to  8  feet  from  the  floor,  the 
lower  ventilating  register, 
which  is  only  a  face  (easily 
removable  for  cleaning  the 
flue),  being  only  4  inches  from 
the  floor,  so  as  to  flnish  on 
the  marble,  coved  comer  of  the 
room  and  be  as  near  the  floor 
as  possible,  so  as  to  take  ofl* 
the  air  at  the  lowest  stratum 
possible ;  while  the  upper  vent 
is  a  full  register  placed  as  near 
the  cove  of  the  ceiling  as  pos- 
sible, to  take  off  the  upper 
stratum  of  air  when  it  is  found 
necessary.  These  registers, 
however,  are  in  the  power  of 
the  nurses  or  occupants  to 
close.  In  the  first  part  of 
the  Sloane  Maternity  Hospital  to  be  built  the 
ceiling  registers  were  omitted,  and  all  the  air 
drawn  off  at  the  floor,  but  it  was  found  that, 
when  anaesthetics  were  used,  it  was  necessary  to 
have  ceiling  registers. 

All  the  rooms  of  the  College  of  Physicians 
and  Surgeons,  and  the  entire  group  of  build- 
ings including  the  Vanderbilt  Clinic  and  the 
Sloane  Maternity  Hospital,  are  treated  as  above 
shown.  The  auditoriums  of  these  buildings 
and  the  dissecting  rooms  of  the  college  have 
different  treatment,  the  details  of  which  are 
given,  as  they  also  are  typical  of  the  most  ad- 
vanced practice  in  this  regard.  Figure  3  shows 
the  amphitheatre  of  the  College  of  Physicians 
and  Surgeons,  with  the  lecture  room,  and  fan 
and  heating  chambers  underneath.  The  centre 
heating  chamber  supplies  heat  and  air  to  both 
the  amphitheatre  and  the  lecture  room.  In 
the  case  of  the  amphitheatre,  the  air  is  carried 
to  a  plenum  underneath  the  raised  steps,  through 
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flues  /  /  and  thence  it  is  passed  out  through 
the  rises  of  the  steps,  on  which  the  seats  are 
arranged  (small  aiTOws),  and  delivered  through 
long  slots  under  the  feet  of  the  occupants. 
The  slots  are  covered  with  iron  flaps,  as  shown 
in  the  detail,  so  as  to  make  the  air  impinge  on 
the  floor,  and  spread  evenly  and  not  strike  on 
the  backs  of  the  legs.  A  quantity  of  air  equal 
to  600,000  cubic  feet  per  hour  can  be  admitted 
to  this  hall  without  inconvenience  by  the  method 
shown.  The  outgoing  air  of  the  room  is  entirely 
at  the  top,  as  shown  by  the  large  arrows,  and 
all  indication  of  smoking  will  disappear  almost 
as  quickly  as  the  audience  can  retire,  and  the 
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lecturer  is  not  affected  by  it.  This  is  a  case  of 
the  direct  passage  of  the  air  of  a  room  in  a 
single  upward  direction,  no  part  of  the  air 
returning  to  the  person  again. 

The  lecture  room  (just  below)  has  the  same 
treatment  so  far  as  the  inlet  of  air  is  concerned, 
but  the  method  of  drawing  it  ouf  differs  on  ac- 
count of  the  construction  of  the  building.  The 
air  is  drawn  out  at  opposite  ends  in  central 
walls  at  floor  and  ceiling.  There  are  registers 
r,  r  at  both  floor  and  ceiling,  and  a  peculiarity 
of  the  system  is  that  both  floor  and  ceiling 
registers  have  separate  flues  without  means 
of  closing  them,  so  that  about  one  half  the  air 
goes  off  at  the  floor  line  and  the  remainder  at 
the  ceiling.  The  results  are  found  to  be  good. 
In  other  rooms  of  the  building,  both  the  floor 
and  ceiling  registers  are  in  the  same  flue.  The 
dissecting  room  of  this  building,  which  contains 
about  eighty  tables,  has  a  distinct  treatment. 
The  air  is  admitted  through  a  perforated  cornice 
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or  air  box  running  around  the  entire  ceiling,  and 
it  is  drawn  out  at  registers  in  the  baseboard ; 
the  object  being  to  secure  a  downward  current 
of  air. within  the  room,  and,  if  possible,  make 
emanations  fall  to  the  floor.  The  general  re- 
sults are  good,  about  500,000  cubic  feet  of  air 
being  passed  through  the  room  in  an  hour. 
The  dissecting  room  fan  chamber  is  shown  in 
Fig.  3  at  A     It  is  a  single  flue  system,  the 
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temperature  being  regulated  by  the  engineer 
in  the  heat  chamber  by  the  mixing  valves  a 
and  a ;  the  upper  one  for  warm  air  and  the 
lower  one  for  cold  air,  the  adjustment  of  each 
seciuing  the  temperature  required. 

The  American  Theatre,  New  York  (Fig.  4), 
is  a  good  example  of  theatre  ventilation  and 
warming.  The  system  is  "  forced  ventilation," 
that  is,  a  fan  is  used.  Flues,  etc.,  are,  how- 
ever, sufficiently  ample  to  allow  of  warming 
without  the  fan.  The  seating  capacity  of  the 
building  is  about  3000  persons,  and  means  of 
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admitting  2,000,000  cubic  feet  of  air  per  hour 
is  provided,  which  allows  666  cubic  feet  per 
person  per  hour,  and,  though  low  compared  to 
hospital  ventilation,  is  still  a  generous  allow- 
ance of  fresh  air.  The  fresh  air  supply  to  this 
building  is  taken  from  a  colonnade  or  open 
gallery  on  the  south  side  of  the  building  at  a 
distance  of  about  75  feet  above  the  ground. 
The  air  is  then  carried  down  through  a  shaft  to 
a  fan  chamber,  where  it  is  warmed  and  forced 
into  the  plenum  through  the  fan  Fy  shown  in 
the  drawing.  The  plenum  is  formed  by  the 
entire  basement  underneath  the  main  floor. 
The  construction  is  entirely  iron  and  masoniy, 
and  fireproof  Under  every  third  seat  both  on 
the  main  floor  and  on  the  balcony  floor  air  is 
admitted  through  a  mushroom-like  cap,  shown 
in  the  detail.     This  cap   is   capable  of  three 

ac^ustments,  but  it  is  so 
arranged  that  it  never  can  be 
closed  entirely.  From  the 
\  main  plenum  air  is  carried 
through  a  system  of  ducts, 
which  are  shown,  into  the 
space  formed  between  floor 
and  ceiling  of  the  first  balcony. 
The  gallery  receives  no  heat 
or  ventilation,  except  that 
which  comes  through  the 
house  generally.  The  method 
of  withdrawing  the  air  from 
the  house  is  through  a  large 
central  dome  which  connects 
with  the  main  aspirating  shaft 
on  the  roof.  This  dome  is 
covered  with  a  bell  that  is 
capable  of  adjustment,  the 
controlling  mechanism  run- 
ning down  to  the  en^neer's 
department.  The  ventilation 
from  underneath  the  balcony 
and  gallery  is  by  an  entirely 
difl'erent  system  of  flues,  that 
cannot  be  closed.  A  study  of 
the  drawing  will  show  these 
flues  running  up  separately  in 
the  rear  wall,  and  connecting 
into  a  separate  vent  pipe 
placed  within  the  main  aspi- 
rating shaft.  The  object  of 
the  separate  set  of  vent  ducts  is  to  provide  for 
drawing  away  the  accumulations  of  hot  air  that 
usually  form  underneath  the  steep  galleries. 
When  the  bell  or  valve  in  the  central  dome  is 
partially  closed  the  pressure  of  the  outgoing  air 
is.  increased  underneath  the  balcony  and  gallery, 
so  that  the  proportion  of  air  forced  to  go  out  at 
these  points  can  be  increased  or  diminished  by 
lessening  or  increasing  the  amount  allowed  to 
escape  in  the  centre. 

The  stage  is  warmed  entirely  by  direct  radia- 
tion, large  coils  being  hung  on  the  rear  wall 
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VERA  DA  POZZO 

The  upper  H^re  Hhnwfi  that  in  the  Cntiit  of  the  were,  in  the  semblance  of  a  capiul  for  a  column. 

I'alazzo  Veixlramin   Calergi.  on   the  grand  Canal,  The  esrutcheon   nn   one   B[de  has  very  intelligible 

and  is  of  that  peculiar  Veiiflian  Hi)Bianesc]iie  which  armorial  bearinRs,  which  might  reveal  the  name  of 

allows  a  Htroii^  influence  of  Uyzantiiie  niodels.     It  the  original  owner  and  the  original  locality.     The 

Is  of  the  twelfth  century.    That  below  is  of  the  close  vera  is  now  In  an  ancient  cloiBter,  that  of  the  Ab- 

of  the  fourteenth  century,  and  designed,  as  many  baiia  della  MUerietrrdia. 


VENTILATION 

and  others  suspended  high  so  as  to  prevent  a 
downfall  of  cold  air,  which  is  so  often  found  to 
flow  out  into  the  body  of  the  house  upon  the 
rise  of  the  curtain.  The  temperature  main- 
tained in  the  plenum  is  about  65^  Fahr.,  and 
the  switch  valve  is  used  so  that  the  engineer 
can  keep  the  plenum  at  any  desired  tempera- 
ture. 

The  usual  school  for  from  forty  to  fifty 
scholars,  as  now  commonly  designed,  has  a 
floor  space  of  about  24  feet  by  32  feet,  with 
light  on  at  least  two  sides  of  the  room,  the 
general  endeavour  being  to  have  the  sitting  so 
arranged  that  the  light  will  come  in  over  the 
left  shoulder  of  the  scholar.  Provision  should 
be  made  for  the  admission  of  at  least  100,000 
cubic  feet  of  fresh  air  to  one  such  room  in  an 
hour.  The  admission  of  this  air  should  be 
above  the  head  line,  and  one  inlet  register  is 
sufficient.  Experiments  have  demonstrated 
that  the  necessary  flue  for  such  a  room  should 
have  a  cross  section  of  not  less  than  3  feet  in 
its  smallest  part,  and  that  4  feet  is  probably 
the  limit  required,  the  latter  being  the  size  now 
adopted  by  the  engineers  of  the  New  York 
Board  of  Education.  It  is  the  custom  in  New 
York  to  reenforce  the  warm  air  system  by  a 
direct  system,  the  object  being  to  maintain  the 
heat  of  the  room  by  direct  radiation  when  the 
fans  are  not  running,  such  as  at  night,  etc.  It 
has  been  found,  however,  that  when  a  quantity 
of  air  equal  to  100,000  cubic  feet  is  admitted 
to  an  ordinary  schoolroom  in  an  hour,  that 
this  amount  can  be  admitted  and  withdrawn 
without  appreciable  draughts,  and  at  a  temper- 
ature sufficiently  low  to  prevent  the  room  from 
being  overheated.  Under  this  condition  of 
quantity  and  low  temperature  it  has  been 
found,  except  in  exceedingly  cold  parts  of  the 
United  States,  that  direct  radiation  can  be  dis- 
pensed with,  and  still  give  comfortable  condi- 
tions at  all  parts  of  the  room.  It  is  not 
desirable,  however,  from  a  point  of  economy 
of  maintenance  to  admit  such  large  quantities 
of  air  when  the  school  is  not  in  session ;  there- 
fore, in  the  construction  of  a  heating  and  ven- 
tilating apparatus  for  a  school  it  is  desirable 
either  to  provide  a  reasonable  quantity  of  direct 
radiation,  or  to  design  the  flues  and  the  indirect 
portion  of  the  heating  apparatus  in  such  a 
manner  that  sufficient  air  will  pass  through  the 
flues  by  natural  draught  to  maintain  the  heat, 
but  with  a  greatly_  reduced  quantity  of  air  and 
with  an  increased  temperature  from  that  neces- 
sary when  the  school  is  in  session.  A  register 
of  50  per  cent  greater  area  than  the  flue  when 
placed  above  the  head  line,  the  lower  edge  being 
7  or  8  feet  from  the  floor,  will  not  cause  incon- 
venience, although  the  velocity  of  the  air  may 
be  4  or  5  feet  per  second. 

In  the  matter  of  withdrawing  air  from  a 
schoolroom  the  air  should  be  drawn  from  as 
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near  the  floor  line  as  possible,  and  preference 
should  be  given  to  a  register  that  will  be  low 
and  wide  rather  than  the  reverse.  Building 
construction,  however,  sometimes  interferes  with 
the  proper  shaped  flue  to  secure  the  best  re- 
sults. The  architect,  however,  should  endeavour 
to  make  the  flues  wide  so  that  the  register  can 
be  low,  and  no  objection  should  be  made  to 
having  the  register  cut  through  the  baseboard, 
as  appearance  should  be  set  aside  to  utility. 
The  vent  registers  can  be  in  the  same  wall  or 
group  as  the  heat  registers  when  the  outlet  is  at 
the  floor.  The  question  of  ceiling  ventilation 
in  a  schoolroom  is  very  unsettled.  In  winter 
time  it  is  probably  unnecessary,  although  this 
does  not  always  satisfy,  and  for  this  reason  it 
is  customary  to  place  another  ventilating  regis- 
ter in  the  same  flue  near  the  ceiling.  This 
brings  the  ceiling  outlet  too  close  to  the  inlet 
or  heat  register,  resulting  in  robbing  the  room 
of  its  heat,  and  the  short-circuiting  of  the  pure 
air  current.  For  this  reason,  perhaps,  it  would 
be  well  to  have  a  double  set  of  vent  registers 
and  vent  flues  to  each  room  when  possible,  the 
vent  registers  being  placed  near  the  floor  in  the 
group  near  the  heat  flues,  and  near  the  ceiling 
in  the  opposite  group.  This  will  permit  of 
both  floor  and  ceiling  ventilation.  It  will  also 
prevent  the  floor  vent  from  being  interfered 
with  when  the  upper  vent  is  opened,  and  it 
will  still  further  prevent  a  considerable  loss  of 
heat  by  short-circuiting.  AU  schools  designed 
for  forced  ventilation  should  also  be  arranged 
so  that,  in  case  the  forcing  mechanism  gets 
out  of  order,  air  and  heat  enough  will  still  enter 
the  rooms  by  natural  methods  to  keep  them 
comfortably  warm,  so  that  it  will  not  be  neces- 
sary to  dismiss  the  school  through  temporary 
injury  to  the  fan  or  motor. 

—  William  J.  Baldwin. 

VENTILATOR.  Any  device  for  replacing 
foul  by  pure  air ;  as  a  hood  or  cap  at  the  top 
of  the  vent  shaft  or  flue,  contrived  to  prevent 
down  draughts  and  to  create  up  draughts ;  or 
an  open  lantern  at  the  top  of  a  building,  pro- 
vided with  louver  boarding,  and  connected 
with  the  exhaust  system  of  ventilation. 

VENT  PIPE.  A  pipe  carried  fit)m  a  house 
to  the  outer  air,  intended  for  the  ventilation  of 
a  system  of  waste  pipes,  for  the  removal  of  foul 
gases,  and  also  for  the  prevention  of  trap 
siphonage  or  back  pressure;  in  general,  an 
escape  or  relief  pipe  for  steam,  sewer,  air,  etc. 
(See  House  Drainage.) 

VERA  DA  POZZO.  A  cistern  curb ;  one 
of  the  parapets  strongly  resembling  well  curbs 
which  abound  in  Venice,  in  public  places  and 
in  the  courts  of  large  private  houses.  In  the 
courtyard  of  the  Ducal  Palace  two  of  these 
vere  da  pozzo  exist,  of  bronze,  and  of  very 
elaborate  design.  These  date  from  1556  and 
1559.     With  these  exceptions  the  cistern  heads 
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in  Venice  are  all  of  stone ;  in  moet  cases, 
IstriaD  stone.  They  vary  in  date  from  early 
Byzantine  work,  perbapa  as  early  as  the  tenth 
century,  to  work  of  the  Post-Renaissance  time. 
The  simplest  are  cylindrical  or  of  reversed 
conical  shape ;  but  a  very  large  number  are  ex- 
tremely rich  and  elegant  in  design,  and  these 
are  often  designed  like  capitals  of  columns, 
with  four  angle  projections  of  leafage.  A  valu- 
able  work  has  been  devoted  to  them  by  the 
publisher,  Ferdinando  Ongania,  of  Venice,  the 
title  of  which  is  Racwlta  deUe  Vere  da 
J\>zzo  in  Venetia.  —  R.  S. 


VEBOAIIA 
With  Vjollet-Ie-Duc  (see  Viollet-le-Duc)  he  was 
architect  of  the  diocesan  buildings  of  Amiens 
and  Beauvais  (France).  With  Dr.  Cattois  be 
published  L' ArdiHeeture  civile  et  dmneglique 
au  Moyen  Age  et  H  la  Renaissance  (Paris, 
2  vols.  4to.,  1855). 

Banchal,  Dictionnairt. 

VHRaARA,  FRANCISCO  (I.);  b.  1681 
(at  Valencia,  Spain);  U.  1753. 

He  studied  sculpture  under  Rodulfo  and 
Aliprandi,  two  Germans  employed  in  the  deco- 
ration of  the  cathedral  of  Valencia.  Vergara 
made  the  statuee  of  cardinal  virtues  and  por- 


Vk&a.  da  Pozzo  of  Bbonzi,  in  Coubt  or  Ducai.  Pai.acb,  Vimicb. 


VERAUDA  :  VBKAITDAH.  An  open 
gallery  or  portico  covered  by  a  roof  sup- 
ported by  pillars,  and  attached  to  the  exterior 
of  a  building.  It  is  often  extended  across  one 
or  more  fronts  of  the  building,  or  entirely 
around  it,  and  is  occasionally  enlargeil  or  other- 
wise so  planned  as  to  form  an  outside  room, 
more  or  less  protected  by  screens  of  vine  or 
lattice.  The  conditions  of  climate  m  the 
United  States  render  the  veranda  a  necessary 
feature  of  life  in  the  country,  and  especially  at 
places  of  summer  resort  in  the  cottages  and 
hotels.  This  local  necessity  has  been  a  very 
important  element  in  conferring  distinctive 
character  on  structures  of  this  kind  in  America. 

vuhDE  ANTICO.  (Same  as  Verdantique 
Marble,  under  Marble.) 

V EKD ANTIQUE .  (Same  as  Verdantique 
Marble,  under  Marble.) 

VBRDIER,  FIBRRB  ATITAIU> ;  b.  Nov. 
19,  1819  (at  Tours,  Indre-et-Loire,  France). 

Verdier  was  a  pupil  of  Labrouste  (see  La- 
,brouste)  and  at  the  Ecole  dea  Beaux  Arts. 
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traits  of  Valencian  popes  over  the  main  portal 
of  the  cathedral,  the  high  altar  of  the  church 
of  S.  Augustine,  the  figures  of  S.  Domingo  and 
S.  Catalina  for  the  church  of  S.  Domingo,  etc., 
all  at  Valencia. 


VSROAJLA,  FRAMCISCO  (II.);  sculp- 
tor;  b.  1713  (in  Spain);  d,  July  30,  1761 

(in  Rome). 

A  nephew  and  pupil  of  Francisco  (I.)  Ver- 
gara (see  Vergara,  Fr.,  I.)  of  Valencia.  He 
went  to  Madrid  and  made  statues  of  S.  Fran- 
cisco de  Paolo  and  S.  Antonio  in  the  church  of 
S.  Iliiefonso.  Vergara  went  to  Rome  and  en- 
tered the  school  of  Filippo  Valle.  He  executed 
statues  and  bas-rehefs  for  the  altar  of  S.  Julian 
in  the  cathedral  of  Ouenpi  (Spain),  which  was 
design  eil  by  the  architect  Ventura  Rodriguez. 
For  the  church  of  S.  Peter's  in  Rome  be  made 
a  statue  of  S.  Pedro  Alcantara.  Bermudez 
(op.  cit.)  praises  his  statues  for  their  grand 


VBRQARA 

character  and  for  the  breadth  and  freedom  of 

their  draperies. 

Stirling-Maxwell,  Annal8  of  the  Artista  of 
Spain;  Bermudez,  Diccionario, 

VEROARA,  lONAdO;  sculptor;  b. 
1715  (at  Valencia,  Spain) ;  d.  April  13,  1776. 

A  son  and  pupil  of  Francisco  (I.)  Vergara  (see 
Vergara,  Fr.,  I.).  He  eiyoyed  a  high  reputa- 
tion in  Valencia,  and  left  many  works  there. 
Among  the  best  of  these  is  a  group  of  angels 
in  the  facade  of  the  cathedral.  With  his 
brother,  Josef  Vergara,  he  established  the  Real 
Academia  de  S,  Carlos  in  Valencia,  of  which 
he  became  director  in  1773. 

Stirling-Maxwell,  Annals  of  the  Artists  of 
Spain  ;  Bermudez,  Diccionario, 

VERGARA,  MICOIiAS  DB;  sculptor, 
painter,  and  architect;  d.  1606. 

A  son  and  pupil  of  Nicolas  de  Vergara,  a 
painter  and  sculptor.  In  1573  he  succeeded 
his  father  as  sculptor  and  painter  of  the  cathe- 
dral of  Toledo  (Spain).  He  made  the  fine 
bronze  and  iron  lateral  lecterns  of  the  choir, 
and  designed  the  new  Sagrario,  or  chapel  of 
the  Host,  which  was  finished  by  Monegro.  In 
1575  he  designed  the  church  of  the  Bemardine 
nuns  at  Toledo,  and  in  1595  a  chapel  for  the 
relics  of  the  Jeronymites  of  Guadalupe  (Spain). 

Stirling-Maxwell,  Annals  of  the  Artists  of 
Spain;  Bermudez,  Diccionario. 

VEROAZ,  ALFONSO  OIRAIJ>0 ;  sculp- 
tor; b.  Jan.  23,  1744  (at  Murcia,  Spain);  d. 
Nov.  19,  1812. 

He  studied  sculpture  under  Felipe  de  Castro 
in  Madrid,  and  April  15,  1797,  was  made 
director  of  the  Academia  de  S,  Fernando  in 
that  city.  Among  his  works  are  a  statue  of 
Don  Carlos  III.  in  the  plaza  publica  of  Bur- 
gos, a  statue  of  Juan  Sebastian  Elcano  at  Gue- 
taria,  three  angels  in  the  cathedral  of  Jaen, 
and  various  works  in  Madrid. 

Viflaza,  Adiciones, 

VERGE  (I).  A  shaft,  as  of  a  column  or 
colonnette ;  the  French  general  term,  occasion- 
ally used  in  English  in  this  especial  sense; 
perhaps  generally  with  the  French  pronuncia- 
tion, as  in  the  case  of  Passage  (II-). 

VERGE  (II.).  That  part  of  a  sloping  roof 
which  projects  beyond  a  gable  or  half-gable  (as 
of  a  pent  house).  Verge  and  the  terms  com- 
pounded with  it  are  used  in  contrast  to  eaves 
and  its  compounds.  This  term  is  hardly  tech- 
nical ;  but  the  supposed  connection  between  it 
and  Barge  in  certain  combinations  has  given 
it  an  accidental  importance. 

VERGE  BOARD.  Same  as  Barge  Board  ; 
there  is,  however,  no  etymological  connection 
between  the  two  phrases. 

VERMICUIaATED  WORK  (also,  but  im- 
properly, vermicular  work).  A  sort  of  rusti- 
cated stonework  so  wrought  as  to  appear 
thickly  indented  with  worm  tracks.     (See  Rus- 
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tic  Work.)  This  device  is  used  to  roughen 
a  surface  regularly  so  as  to  create  a  marked 
contrast  with  smooth  surfaces. 

VERMICX7IATION.  The  act  or  art  of 
producing  vermiculated  ornament;  the  rough- 
ening so  produced. 

VERONESE  (PAOLO  CAUARI) ; 
painter;  b.  1528;  d.  1588. 

A  mural  painter  of  great  power. 

Charles  Yriarte,  Paul  Veronese;  Charles 
Blanc,  V^eronese  au  Chateau  de  Masere;  Beren- 
son,  Venetian  Painters  of  the  Renaissance, 

VERROCCHEO  (ANDREA  DI  MICHELB 
DE'  CIONE) ;  sculptor,  painter,  and  gold- 
smith; b.  1435;  d.  1488. 

Andrea  was  apprenticed  to  a  goldsmith,  Ver- 
rocchio,  by  whose  name  he  was  known.  Of 
his  work  as  goldsmith  nothing  remains  except 
a  bas-rdief  in  the  silver  retable  at  the  baptis- 
tery in  Florence  (1478-1480).  In  1467  he 
assisted  Luca  della  Robbia  (see  Robbia,  Luca 
della)  in  casting  the  bronze  doors  of  the  sa- 
cristy of  the  cathedral  of  Florence.  About 
1471-1472  he  made  the  monument  of  Piero 
and  Giovanni  de'  Medici  in  the  church  of  S. 
Lorenzo  at  Florence.  He  visited  Rome  during 
the  pontificate  of  Sixtus  IV.  (Pope  1471-1484), 
and  made  there  the  tomb  of  Francesca  Torna- 
buoni,  some  bas-reliefs  from  which  are  now  in 
the  Museo  Nazionale  (Florence).  The  charm- 
ing fountain  (boy  with  dolphin),  now  in  the 
court  of  the  Palazzo  Vecchio  (Florence),  was 
intended  for  the  Medici  villa  at  Careggi.  Ver- 
rocchio's  greatest  work  is  the  equestrian  statue 
of  the  general,  Bartolomeo  Colleone,  at  Venice 
(begun  1479).  The  work  was  left  incomplete 
at  the  death  of  Verrocchio.  It  passed  through 
the  hands  of  Lorenzo  di  Oredi  to  Alessandro 
Leopardi,  who  cast  the  statue  in  1496  and 
signed  his  name  on  the  saddle  girth.  (See 
Leopardi,  A.) 

Vasari,  Milanesi  ed.  ;  Vasari,  Blashfield-Hop- 
kins  ed.;  MUntz,  Renaissance;  Perkins,  Tuscan 
Sculptors;  Bode,  Italienische  Bildhauer  der  Re- 
naissance. 

VERTE  ISLAND  8TONE.  A  hard  red 
sandstone  from  Verte  Island,  Lake  Superior. 

VESICA  PISCIS.  A  Glory  of  the  long 
and  sometimes  pointed  oval  form  supposed  to 
be  that  of  a  fish  bladder,  whence  the  name. 
(See  also  Symbology.) 

VESTIAR7.  A  room  or  place  for  the 
keeping  of  vestments,  garments,  or  clothes;  a 
wardrobe. 

VESTIBULE.  A  lobby  or  passage  interme- 
diate between  the  entrance  and  the  interior  of 
a  building ;  a  place  of  shelter  or  accommoda- 
tion to  those  awaiting  entrance  to  a  building ; 
and  in  northern  climates  the  areA  between 
outer,  storm,  or  front  doors  and  inner,  or  ves- 
tibule doors,  by  which  the  house  is  protected 
from    the    cold    draughts.      (Compare    Storm 
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Door,  J5,  and  Wind  Porch.)  Less  properly,  which  have  been  overwhelmed  by  eruptions  of 
an  anteroom  to  a  larger  apartment  or  suite.  Mt.  Vesuvius,  and  which  have  been  brought  to 
(See  Lobby.)  light  in  recent  times,  or  are  in  the  way  of  being 

so  explored.  The  considerable 
town  of  Pompeii  has  been  about 
half  uncovered ;  this  labour  hav- 
ing been  much  less  difficult,  be- 
cause the  original  bed  of  ajshes 
cannot  have  exceeded  seven  or 
eight  feet  in  depth,  and  the  sub- 
sequent deposits  were  still  so 
slight  that  the  upper  stories  of 
the  houses  were  frequently  left 
uncovered.  The  town  of  Hercu- 
laneum,  however,  is  covered  by  a 
tufa  formed  of  volcanic  sand, 
which  has  solidified  under  the 
eruptions  and  subsequent  rains 
into  a  porous  stone;  and  this  is 
sixty  feet  deep  in  some  places,  and 
nearly  everywhere  thirty-five  to 
forty  feet  deep.  Here  only  a  few 
hundred  square  feet  have  been 
opened  to  the  sky,  the  digging 
having  been  done  in  forty  feet  of 
soft  rock;  but  two  other  impor- 
tant discoveries  have  been  made. 

Vkstibulb  of  a  Housb  near  thk  Church  8.  M.  dblla  Pacb,  Romb.    These  are,  first,  that  of  a  theatre, 

which  is  kept  open  and  can  be 


VESTIBXTLUM.  In  Roman  archaeology, 
the  outer  vestibule,  a  recess  or  sheltered  place 
outside  of  the  outer  doors  of  a  building,  as 
distinguished  from  the  Fauces.  It  was  some- 
times large  and  adorned  with  columns,  forming 
an  important  architectural  member,  and  a  place 
where  many  persons  could  find  shelter ;  but  this 
must  have  been  unusual,  as  only  one  of  any 
elaborateness  has  been  found  in  Pompeii.  The 
Villa  of  the  Papyri  at  Herculaneum  seems  to 
have  had  a  perfectly  plain,  square  vestibule 
within  an  outer  columnar  portico ;  it  is  possible 
that  some  allusions  in  ancient  writers  may  be 
explained  in  this  way. 

VESTRY.  A  sacristy.  A  room  adjoining 
the  choir  of  a  church,  and  sometimes  behind  the 
main  altar,  where  the  sacred  vessels  and  vest- 
ments were  kept,  and  where  the  priest  put  on 
his  robes.  In  Protestant  churches,  a  waiting 
room,  next  the  chancel  or  pulpit,  for  the  accom- 
modation of  the  clergy.  A  choir  vestry  is  a 
robing  room  for  the  choir.     (See  Diaconicon.) 

VESTRT  TTATiTi.  In  England  and  in  some 
of  the  English  colonies,  a  hall  in  which  the 
inhabitants  or  ratepayers  of  a  parish,  or  their 
representatives,  meet  for  the  despatch  of  the 
official  business  of  the  paiish.  —  (A.  P.  S.) 

VESUVIAN  DISTRICT,  ARCHITBC- 
TURE  OF,  THE :  That  of  a  region  of  Italy 
lying  southeast  of  Naples,  and  reaching  from 
Naples  to  Castellamare,  thus  occupying  the 
innermost  coast  of  the  Bay  of  Naples.  The 
buildings  which  belong  to  this  subject  are  those 
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visited  by  descending  through  a  well  and  pass- 
ing along  underground  passages;  and  that  of 
the  celebrated  Villa  of  the  Papyri,  called  also 
the  Villa  Ercolanese,  in  which  were  found  not 
only  the  great  store  of  papyrus  rolls  which  give 
it  its  common  name,  but  also  a  large  number 
of  bronze  statues,  statuettes,  busts,  and  groups, 
by  means  of  which  the  Museum  of  Naples  has 
been  made  richer  in  the  matter  of  antique 
bronze  sculpture  than  all  the  rest  of  Europe 
together.  Other  minor  explorations  have  been 
made  at  different  points  south  and  southwest 
of  Mt.  Vesuvius,  and  valuable  objects  have 
been  found.  The  architectural  interest  of  this 
region  is,  however,  almost  entirely  centred  in 
the  city  of  Pompeii,  where,  though  the  houses 
were  visited  by  their  owners  and  by  plunderers, 
who  dug  down  through  the  soft  ashes  of  the 
first  eruption,  and,  although  the  wooden  upper 
stories,  roofis,  etc.,  have  disappeared,  and  the 
masonry  and  decorative  work  of  the  lower  story 
have  disappeared  altogether  or  sufiered  severely, 
there  is  still  the  material  for  a  very  valuable 
study  of  the  Roman  Imperial  epoch. 

The  excavations  of  Pompeii  are  continued 
steadily  and  with  care ;  and  a  more  strict  ar- 
chaeological influence  has  controlled  these  for 
the  last  twenty-five  years.  Nothing  is  being 
done  at  Herculaneum ;  and  it  will  require  elab- 
orate preparations  and  a  considerable  expendi- 
ture of  money  to  reveal  the  treasures  that  are 
below  the  surface  in  that  neighbourhood.  It  is 
altogether  probable  that  many  such  villas  are 
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VIADUCT 
buried  under  the  soft  rock,  and  that  as  many 
ancient  works  of  art  exist  there,  accessible  to 
UH,  as  are  now  contained  in  the  museums  of 
Europe.  {See  Comparetti's  book  mentioned  be- 
low for  the  extraoplinary  art  treasures  discovered 
in  the  celebrated  villa.  The  preface  of  Mau's 
book  gives  a  number  of  titles.)  —  R.  S. 

CompareCli,  La  Villa  Ercdanem  dei  Pisoni  i 
tniii  mnnuiafnli  e  In  ma  bi^tli(^teca,  1B83;  Mau, 
Fump^iU  Its  Life  and  An,  IBUO. 


VICTORIAN  ARCHITECTURE 
B.  The  benefice  and  office  or  functions  of  a 

VICAR'S  CLOSB.     (See  Close.) 
VICTOR,     LOniB.       (See    Louis,    Louis 
Nicholas  Victor.) 

VICTORXAir  ARCarrBCTURB.  That  of 
the  reign  of  (Jueen  Victoria;  the  term  may  be 
applied,  therefore,  to  aoy  building  commenced 
or  planned  since  the  acceussion  of  the  queen, 
but  is  used  more  especially  for  buildings  of  any 


Vestibule  in  Pai.azzo  Haccarani,  Bona. 


VIADUCT.  An  elevated  roadway  supported 
by  arches  of  masonry,  or  by  trestles  of  iron  or 
wood,  carried  over  a  valley  or  any  low-lying 
■district  where  an  embankment  would  be  inex- 
pedient or  impracticable.     (Compare  Aqueduct.) 

VIART,  CHARLES;  architect;  d.  about 
1537. 

He  completed,  in  1-526,  the  Hotel  de  Ville 
■of  Beaiigency  (Loiret,  France),  and  in  that 
year  was  called  to  Orleans  (Loiret)  to  build  the 
Renaissance  portion  of  the  Hotel  de  Ville,  now 
-a  museum.  He  was  employee!  on  the  Hotel  de 
Ville  of  Montargis  and  on  the  chSteau  of  Blois. 

Herluison,  Artietes  OrlfanaU;  Lance,  Dktion- 

VXCAR&GE.  A.  In  England,  the  home  or 
residence  of  a  vicar. 


characteristic  style  unknown   previous  to  the 

year  1837.  During  the  reign  the  Gothic  Re- 
vival began,  culminated,  and  declined ;  and 
there  were  several  other  important  movements, 
fashions,  or  attempts  at  creating  a.  new  style, 
such  as  the  revived  style  of  Queen  Anne,  in 
which  Mr.  Norman  Shaw  was  active  and  which 
had  great  success  at  one  time ;  also  of  late 
years  a  new  ultra-classic  revival,  to  which  it 
has  been  attempted  to  give  a  purely  Palladian 
character.  Buildings,  such  as  those  which,  be- 
longing to  the  later  years  of  the  Gothic  Revival, 
contain  French  and  Italian  elements  freely  tise^l 
in  connection  with  English,  together  with  a  free 
use  of  party-coloured  materials,  are  commonly 
caljetl  Victorian  Gothic.  (See  the  articles, 
England,  Architecture  of ;  Gothic  Revival ;  and 
Oft4 


1 


VICTORIA  STONE 

a  history  of  the  Gothic  Revival  by  Charles  L. 
Eastlake,  London,  1872.)  — R.  S. 

VICTORIA  STONE.  A  variety  of  artificial 
stone  introduced  in  1868. 

VIGARmr,  FELIPE  DE  (FEUFE  DE 
BOROONA) ;  sculptor  and  architect. 

For  the  Cardinal  Ximenes  de  Clsneros  he 

made   the  great  retable  of  the  cathedral    of 

Toledo   (Spain),   with    its    sculpture   (1502). 

He  afterward   went    to    Granada  to  execute 

the  royal  chapel  in  the  cathedral,  and  the  fine 

monuments  of  Ferdinand  and  Isabella  which 

it  contains. 

Stirling-Maxwell,  Annals  of  the  Artists  of 
Spain;  Bermudez,  Diccionario. 

VIGNOLA.     (See  Barozzio,  Jacopo.) 


VILLA 

and  all  the  appurtenances  which  may  be  brought 
into  direct  connection  with  the  design.  Such  is 
the  Italian  significance  of  the  word,  which,  when 
adopted  in,  English,  had  the  same  meaning.  In 
the  United  States  it  has  come  to  imply  merely  a 
suburban  dwelling  with  small  grounds,  and 
there  is  left  no  term  so  comprehensive  in  ita 
scope  as  villa  in  its  original  meaning.  There- 
fore, it  is  to  be  hoped  that,  with  the  renewed 
interest  in  formal  design  of  country  places,  the 
original  use  of  the  word  may  again  come  into 
use.  According  to  this,  the  house  should  be 
considered  as  merely  a  part  of  the  whole  scheme, 
and  not  as  the  villa  itself. 

The  villa  is  usually,  though  not  necessarily, 
designed   especially  for  occupancy  during  the 


A.  Great  hall,  with  one  or  two  stories 

over. 

B,  C.  Lower  buildings ;  C  is  probably 

a  kitchen. 

D.  Chief  corridor  of  entrance. 

£.  Portico,  where  was  probably  the 
principal  staircase. 

L.   Porter's  lodge. 

P.  Entrance  to  the  villa  Indirect, 
leading  through  three  vesti- 
bules which  could  be  closed. 


Villa,  El-Bakah,  Syria;  Plan  partly  restored. 


VIONON,  B ARTHfSjEncy ;  architect;  b. 
1762  at  Lyon;  d.  May  1,  1828. 

A  pupil  of  David  Leroy  and  of  De  Gisors. 
In  1806  he  won  second  prize  in  the  competi- 
tion for  the  transformation  of  the  church  of 
the  Madeleine  (Paris)  into  the  Temple  de  la 
Gloire.  His  design  was,  however,  preferred 
by  the  Emperor  Napoleon.  He  undertook  the 
work,  and  had  charge  of  the  building  until  his 
death,  when  he  was  succeeded  by  Huv^.  (See 
Huv^.)  The  present  classical  form  of  the 
Madeleine  is  his  design.  (See  Contant  d'lvry, 
and  Couture.) 

Paris  dans  sa   Splendeur ;  Bauchal,   Dlction- 


naire. 


viHA-RA  A  Buddhist  monastery.  Struc- 
tures of  this  sort  were  often  excavated  from  the 
solid  rock ;  the  halls,  the  ceilings  of  which 
were  supported  by  sculptured  pillars,  being 
suiTounded  by  small  sleeping  cells.  (See 
India,  Architecture  of.) 

VHiLA.  A  country  residence  designed  par- 
ticularly with  a  view  of  affording  all  the  enjoy- 
ments of  country  life,  consisting  of  a  house  and 
surroundings,  such  as  gardens,  terraces,  groves, 
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summer.  The  site  is  selected  on  account  of  the 
beauty  and  healthfulness  of  the  situation,  and 
the  arrangement  of  the  grounds  is  such  as  to 
give  the  occupants  all  the  advantages  of  the 
country.  The  villa  is,  therefore,  more  distinctly 
the  country  place  of  a  man  from  the  city,  aa 
opposed  to  that  of  a  continued  country  resident, 
or  farmer,  who  gains  his  livelihood  from  tilling 
the  laud.  And  its  requirements  are  aptly  sug- 
gested in  the  French  title  for  this  sort  of  place, 
^^ Maison  de  Plaisaiwe"  (pleasure  house).  A 
villa  is  not  "  a  lodge  in  some  vast  wilderness,'' 
or  a  summer  cottage  by  the  wayside,  but  the 
country  seat  of  a  highly  civilized  person  who 
feels  the  necessity  of  being  surrounded  by  those 
forms  of  art  which  may  tend  in  any  way  to  en- 
hance or  bring  in  relief  the  beauties  of  nature. 
The  villa,  as  we  know  it,  in  its  typical  form, 
is  a  product  of  Italian  soil  and  of  Italian  art. 
Each  country  has  its  own  method  of  arranging^ 
country  places,  varying  with  the  character  of 
the  people,  the  climate,  and  local  conditions; 
but  the  fundamental  principles  which  govern  the 
design  of  such  places  as  may  be  properly  terme<i 
villas  are  on  the  same  lines  as  those  of  the 
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Italians.  Some  of  the  finest  examples  of  the 
Renaissance  villa  exist  in  Italy,  with  hardly  a 
change  which  affects  their  main  features.  Their 
treatment  is  strictly  formal.  The  grounds  are 
laid  out  in  architectural  relation  to  the  house. 
The  paths,  alleys,  and  roads  are  €7i  ax€  with  the 
principal  openings  of  the  house,  and  the  whole 
arrangement  of  gardens,  terraces,  groves,  etc.,  is 
msually  enclosed  within  walls  or  some  lines  of  a 
formal  character  which  may  give  one  a  sense  of 
privacy.  The  hand  of  the  artist  is  frankly  in 
evidence,  and  under  that  hand  the  place  becomes 
the  fitting  seat  of  the  man  of  culture. 

The  origin  of  the  villa  may  be  traced  to  the 
earliest  movements  of  civilization.  The  Hang- 
ing Gardens  of  Babylon,  thase  of  the  Pharaohs 
in  Egypt,  the  Greek  villiis,  these  are  all  treated 
in  literature  by  the  writers  of  the  time.  But 
the  villa  could  flourish  only  at  a  time  of  high 
civilization,  when  the  security  of  property  per- 
mitted men  to  live  at  a  distance  from  cities  or 
fortified  towns.  Therefore,  it  is  not  until  we 
reach  the  time  of  the  villiis  of  ancient  Rome, 
that  anything  like  the  modern  villa  came  into 
existence.  The  ancient  Romans  were  great 
lovers  of  country  life,  and  the  subject  of  the 
villa  was  treate<l  extensively  by  many  writers 
on  architecture  and  agriculture.  The  letters  of 
Pliny  the  Younger  give  very  exact  descriptions 
of  three  of  his  own  villas,  and  from  these  and 
the  writings  of  contemporary  authors,  very -exact 
rules  may  be  laid  down  for  the  arrangement  of 
country  places  according  to  the  style  of  the 
ancient  Romans.  The  more  important  of  their 
villas  were  divided  into  three  parts :  the  Villa 
Urbana,  the  pleasure  house  and  grounds  of  the 
master ;  the  Villa  Rustica,  buildings  and  grounds 
set  apart  for  the  farmer,  servants^  cattle,  ete. ; 
and  the  Fructuria,  or  purely  agricultural  de- 
partment. Sometimes  the  more  common  of 
these  villas  were  composed  of  the  Villa  Urbana 
alone,  being  situated  near  Rome  or  near  some 
town  which  could  supply  the  necessaries,  and  so 
simply  a  place  of  retirement  for  the  owner.  It 
wajB  the  custom  of  the  more  important  Romans 
to  have  several  of  these  places  in  different  parts 
of  Italy  suited  to  the  different  seajsons  j  one  near 
the  sea,  one  in  the  hills. 

Pliny's  Villa  of  Lauren tum,  in  Latium,  known 
from  the  descriptions  in  his  letters,  was  a  place 
which  should  be  classed  with  the  most  important 
villas  of  the  Renaissance,  or  with  the  country 
I'esidences  of  the  English  noblemen  of  our  day, 
and  it  gives  a  very  accurate  idea  of  the  type  and 
of  the  style  of  the  principal  features  of  the  Roman 
villa.  It  will  be  noted  that  architecture  and 
sculpture  played  a  very  important  part  in  the 
decoration  of  the  grounds.  Marble,  porphyry, 
and  bronze  were  contrasted  with  cypress,  laurel, 
and  box.  Large  parterres  were  laid  out  in 
various  forms;  and  while  the  ancient  Roman  had 
a  comparatively  limited  number  of  plants  from 
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VILLA 

which  to  compose  his  garden,  as  compared  with 
modem  times,  the  main  characteristics  of  the 
modem  Renaissance  garden  would  probably  have 
been  obser\'ed  in  that  of  the  ancient  Roman. 
It  seems  probable  that  in  later  times  the  archi- 
tectural side  of  the  Roman  ganlen  played  too 
important  a  part.  This  is  always  a  sign  of  de- 
cadence in  formal  villas,  perfection  in  this  kind 
of  work  meaning  that  a  very  nice  sense  of  pro- 
portion should  be  observed  in  combining  these 
two  component  parts.  Under  the  Barbarian 
invasion  the  gardens  of  ancient  Rome  dis:ip- 
peared  entirely,  and  it  was  not  until  the  fifteenth 
century  that  they  were  bom  again  under  the 
Renaissance  movement,  the  renewal  of  ancient 
art.  It  was  under  Lorenzo  de*  Medici,  at  FU>r- 
ence,  that  this  movement  commenced.  Little 
but  the  traces  of  the  original  gardens  remain  at 
present,  but  enough  to  show  (and  particularly 
in  the  gardens  which  followed  them)  that  they 
were  inspired  by  the  spirit  of  the  villas  of  the 
ancient  Romans.  Symmetrical  forms  and  archi- 
tectural lines  and  sculptural  decorations  played 
the  same  part. 

Founded  upon  these  beginnings  are  the  famous 
villas  so  well  known :  the  Villa  Medici,  the 
Villa  Borghese,  Pamfili  Doria,  and  Colonna,  in 
Rome,  the  Villa  d'Este  in  Tivoli,  and  Mondnigone, 
Aldobrandini,  and  others,  in  Frascati.  These 
were  the  residences  of  the  most  important 
families  of  that  time,  and  their  scale  and  scope 
were  so  important  that  they  have  remained  more 
or  less  intact  since.  Traces  of  some  of  the 
Medici  villas  are  to  be  found  in  the  suburbs  of 
Florence;  the  Villa  Castello,  however,  is  the 
only  important  one  in  a  good  state  of  preserva- 
tion to-day. 

The  Villa  Pamfili,  near  Rome,  has  been  se- 
lected from  many  others  as  containing  the  main 
features  and  the  best  of  them.  More  importance 
is,  perhaps,  given  here  to  the  flower  garden  and 
the  parterre  than  is  to  be  found  in  some  of  the 
others,  but  the  skill  of  the  architect  is  always 
shown  by  giving  such  impoi*tance  to  one  part  or 
another  as  the  lay  of  the  land  seems  to  suggest, 
carefully  disposing  the  terraces,  groves,  and  gar- 
dens, so  as  to  make  a  complete  composition  in 
relation  to  the  house.  Thus  the  site  of  the  Villa 
d'Este  in  Tivoli,  and  the  Frascati  villas,  required 
very  extensive  terracing.  The  artistic  value  of 
these  terraces,  forming  a  foreground  for  the  distant 
views  of  the  Campagna,  is  very  great,  and  per- 
haps the  main  characteristic  which  distinguishes 
them  fix)m  other  villas.  The  situation  of  the 
bosquet,  in  the  Villa  Medici,  distinguishes  it 
from  that  of  any  other  bosquet.  The  Villa 
Albani  is  remarkable  for  the  simplicity  of  itn 
design,  admirably  adapted  to  showing  the  beau- 
tifid  collection  of  sculptures  of  the  owner.  Be- 
sides the  wonderful  terraces  of  the  Villa  d'Est«, 
it  is  remarkable  for  the  extraonlinary  variety  of 
its  fountains.     The  arehitect  has  tsdcen  advan- 
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VILLA 
tage  of  the  unlimited  supply  of  water  furnished 
by  the  cascades  above  the  villa,  and  has  run 
this  supply  through  the  yilla  in  hundreds  of 
fountains  of  every  variety  and  form.  The  flower 
gardens  in  the  Villa  Lante,  the  Villa  Pamfili, 
and  the  Villa  Castello  are  their  most  distinctive 
features. 


VILLA 
and  guarding  the  works  of  art  contained  within 
it.  Whatever  may  have  been  the  cause,  the 
result  was,  undoubtedly,  to  produce  a  very  per- 
fect work  of  art,  every  inch  of  ground  within 
the  encloeure  being  taken  advantage  of  to  pro- 
duce some  interesting  effect,  and  a  very  de- 
lightful sense  of   privacy   almost    similar    to 


Villa;  i.t  Montbokon,  i 


One  characteristic  of  all  these  villas,  and  the 
one  lost  sight  of  in  the  work  of  the  later  period 
in  Italy,  and  also  in  Europe,  is  the  limitation 
of  the  formal  grounds  within  a  comparatively 
small  compass.  This  may  originally  have  heen 
neceesaiy  on  account  of  the  frequency  of  wars, 
and  the  impossibility  of  protecting  a  larger  area 
lOOl 


nBbadcd  partA  are 


ai  |>ropertla>. 


that  ertjoyed  within  the  walls  of  the  bouse 
itself. 

The  first  European  country  to  feel  the  influence 
of  the  classic  villa  of  the  Italian  Renaissance, 
aside  from  Spain,  was  France,  where,  under 
Francis  I.,  Fontaiuebleau  was  started,  entirely 
on  the  lines  of  this  school.  But  here,  even  in 
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the  beginning,  the  vast  importance  of  the  villa 
of  the  king  of  France  made  the  scale  upon 
which  the  usual  features  of  the  villa  were  laid 
out  much  larger  than  anything  that  had  been 
done  in  Italy.  The  idea  of  carrying  formal 
symmetrical  lines  to  a  greater  distance  from  the 
house  was  started.  In  France,  naturally,  very 
different  conditions  governed  the  form  which  the 
country  house  and  its  grounds  took,  because 
those  of  most  importance  were  not,  as  in  Italy, 
maisoiis  de  plaisance,  occupied  by  the  owners 
for  recreation  and  pleasure,  but  were  the  per- 
manent seats  of  their  owners  and  situated  in  the 
midst  of  their  vast  estates.  In  feudal  times, 
of  course,  the  house  was  a  castle,  and  fortified ; 
and  though,  under  Francis  I.,  they  gradually 
assumed  a  less  forbidding  aspect,  they  were  still 
so  arranged  as  to  be  in  a  position  to  defend 
themselves  if  need  be.  At  the  same  time, 
wherever  it  was  possible,  a  sufficient  amount  of 
ground  was  enclosed  within  the  fortified  region 
to  permit  of  the  arrangement  of  gardens,  re- 
stricted in  size,  but  similar  in  character  and 
design  to  those  of  the  Italian  villa.  Plans  of 
some  of  these  chateaux,  with  their  surroundings, 
may  be  seen  in  the  work  of  J.  Androuet  Du  Cer- 
oeau.^  These  places  do  not  properly  come  under 
the  heading  of  villa,  but  should  be  mentioned 
as  having  had  their  effect  in  the  villa  design 
which  was  developed  later  in  France. 

Under  Henry  IV.  the  French  method  merely 
indicated  in  the  original  designs  of  Fontainebleau 
was  extended,  the  scale  of  work  increased,  and 
the  idea  introduced  of  extending  formal  lines 
through  a  vast  forest.  The  style  reached  its 
perfection  later  under  Le  Notre,  whose  genius 
expressed  itself  in  vast  proportions,  and  may  be 
seen  tonday,  having  been  preserved  almost  in  its 
entire  perfection  at  Versailles.  It  seems  as  if 
the  impossible  had  been  accomplished,  and  one 
can  scarcely  conceive  of  a  work  of  this  magni- 
tude having  been  accomplished  in  the  lifetime 
of  one  man. 

With  the  perfection,  however,  of  Le  Ndtre's 
style,  the  logical  conclusion  of  the  extent  to 
which  formal  work  could  be  applied  out  of  doors 
was  reached.  No  further  step  could  be  taken. 
The  time  was  indeed  ripe  for  a  reaction.  The 
imitators  and  followers  of  Le  Notre,  by  their 
lack  of  talent  and  merely  strict  following  of 
rules  deduced  from  his  method,  brought  formality 
into  disrepute.  The  result  was  to  produce  a 
revolution  in  villa  design  throughout  Europe. 

The  influence  of  classic  and  Italian  style  had 
been  strongly  felt  in  England,  beginning  rather 
later  than  in  France,  the  first  important  example 
being  Hampton  Court,  done  under  the  inspira- 
tion of  Wolsey.  The  style  spread  through  the 
estates  of  the  principal  noblemen  and  courtiers, 
and  resulted  in  the  creation  of  many  beautiful 

1  Dea  plus  ezcellents  Bdtiments  de  France,  Paris, 


157G-1579. 
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places.  These  places,  however,  although  their 
style  was  on  the  lines  of  the  villa,  cannot  prop- 
erly come  under  this  heading,  being  the  seats  of 
permanent  residence  of  the  owners  rather  than 
their  pleasure  houses.  The  -large  extent  of  the 
estate  itself  surrounding  the  house,  and  the 
temptation  to  include  too  much  of  it  within 
the  lines  of  formal  treatment,  caused  the  methods 
of  Le  Notre  to  be  carrie<l  to  a  very  great  extreme 
here.  This  may  be  particularly  well  seen  upon 
looking  at  the  plan  of  Badminton,^  which  has 
the  appearance  of  a  vast  geometrical  problem 
worked  out  in  alleys,  vistas,  etc.,  to  an  extent 
fatiguing  in  the  extreme,  completely  obliterating 
the  natural  beauties. 

The  reaction  against  this  sort  of  thing  was 
inevitable.     The  work  of  the  artist  had  ceased. 

It  does  not  come  within  the  scope  of  this 
paper  to  treat  of  the  school  of  villa  design  in 
England  and  in  Europe,  which  was  the  result 
of  this  reaction.  Treating  the  word  "  villa,"  and 
villa  itself,  as  of  Italian  origin,  and  the  design 
as  being  on  the  original  lines  of  the  Italian  villa^ 
those  places  created  under  the  hand  of  the  land- 
scape gardener  and  his  influences  should  be 
classified  under  another  term.  Suffice  it  to  say, 
that  the  architect  now  ceased  to  design  the 
grounds,  his  work  ending  with  the  house.  The 
landscape  gardener  here  took  it  up,  and  it  wiU 
be  seen  that  the  reverse  of  formality  was  his 
theme,  his  object  being,  rather,  to  make  a  con- 
trast to  the  necessarily  formal  lines  of  the  house, 
and  his  desire  to  produce  a  picturesque  effect, 
reproducing  as  fietr  as  possible  natural  effects. 
It  may  be  safely  said  that  the  result  of  this 
method  has  not  been  beneficial  to  architecture, 
no  distinct  style  having  resulted.  The  desire  to 
produce  a  picturesque  building  line,  and  a  struc- 
ture which  might  not  call  too  loudly  for  cor- 
responding style  in  the  grounds,  has  resulted  in 
buildings  being  made  up  of  several  styles, — 
towers  and  gables,  the  individual  fancies  of  the 
architect  and  owner,  playing  a  large  part. 

It  seems  now  that  a  reaction  against  this 
method  of  design,  the  landscape  gardening  school^ 
is  on  foot,  and  that  the  direction  this  reaction  is 
taking  is  a  return  to  the  old  Italian  school 

The  habit  of  life  of  the  people  in  the  United 
States  is  distinctly  congenial  to  the  villa  idea. 
The  winters  are  spent  in  the  city  and  the  sum- 
mers in  the  country.  Men  go  to  the  country 
for  recreation,  health,  and  pleasure,  while  in  the 
city  they  leave  their  real  interests,  business,  etc 
Climate  leads  them  to  be  as  much  as  possible 
out  of  doors  in  summer.  The  country  houses 
should  be  extended,  and  the  scheme  of  gardens, 
terraces,  etc.,  which  does  this  in  the  Italian 
villas  can  be  applied  here.  It  seenm  not  im- 
probable that  within  the  next  generation  or  so 
this  country  may  be  the  centre  of  development 
m  villa  design. 

1  Kip's  View9, 
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VILLA  ADBIANA 

VILLA  ADRL^NA.  Near  Tivoli,  east  of 
Rome.  A  great  accumulation  of  buildings  over 
a  mile  of  country  measured  from  north  to  south, 
and  including  two  theatres  and  grounds  for  ex- 
ercise, swimming-tanks,  and  libraries,  in  addi- 
tion to  buildings  of  residence.  Sculptures  have 
been  found  there,  but  no  organized  system  of 
exploration  has  yet  made  possible  a  perfect 
comprehension  of  the  structure. 

VILLA  HADRIANA.    (See  Villa  Adriana.) 

VILLA  MADAMA  Near  Rome,  on  the 
north ;  a  very  beautiful  building  of  the  later 
years  of  the  Renaissance,  always  ascribed  to 
Raphael  as  designer,  though  built  by  Giulio 
Romano  (see  Pippi). 

VILLA  MEDICI.  In  Rome,  on  the  Pincian 
Hill ;  buildings  mostly  of  the  sixteenth  centuiy, 
but  altered  for  the  use  of  the  French  Academy 
and  School  of  Fine  Art  (see  Prize  of  Rome). 

VILLA  MONDRAOONE.  Near  Frascati, 
in  the  Alban  Hills ;  an  enormous  building,  in 
part  of  the  sixteenth  century,  and  ascribed  to 
Vignola. 

VILLA  PAMFILI  DORIA.  At  Rome, 
close  to  the  walls  on  the  western  side.  The 
buildings  are  not  of  special  importance,  but 
the  grounds  are  veiy  extensive  and  magnificent. 

VILLA  PI  A.  At  Rome,  a  small  private 
house  in  the  gardens  of  the  Vatican  palace, 
built  in  the  sixteenth  century. 

VILLA  ROTONDA.  Near  Vicenza  in 
Venetia;  one  of  the  most  famous  works  of 
Andrea  Palladio. 

VTLL AGE.  A  small  collection  of  houses ;  in 
the  United  States,  forming  part  of  a  township 
and  having  but  little  independent  existence. 

Tribes  and  subtribes  of  American  Indians, 
in  all  parts  of  the  New  World,  congregated, 
for  at  least  a  part  of  the  year,  in  fixed  habita- 
tions, that  were  grouped  together  in  a  village. 
Among  forest  tribes  these  habitations  were  of 
poles  covered  with  bark  or  mats,  and  were 
generally  surrounded  with  high  palisades  of 
poles  or  logs  set  up  vertically  and  sharpened 
at  the  top.  Sometimes  three  or  four  rows  of 
these  logs  were  planted  around  a  village. 
Among  the  Plain  tribes  the  village  was  a  clus- 
ter of  tipis,  or  skin  tents,  arranged,  according 
to  a  formula,  in  a  circle.  In  the  Southwestern 
United  States  the  villages  were  sometimes,  in 
early  days,  made  up  of  detached  stone  or  adobe 
houses ;  but  more  conmionly  they  were  groups 
of  great  communal  dwellings,  and  often  a  whole 
village  was  comprised  in  one  single,  huge  struc- 
ture, like  an  immense  honeycomb.  In  the 
Northwestern  United  States  the  villages  were 
of  two  or  more  blocks  of  slab  houses,  with  four 
or  five  communal  houses  in  a  block.  (See 
Aboriginal  American  Architecture.)  —  F.  S.  D. 

VILLALPANDO,  FRANCISCO  DE;  sculp- 
tor and  architect. 

About  1540,  in  association  with  others,  he 
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executed  much  of  the  sculpture  of  the  great 
chapel  and  choir  of  the  cathedral  of  Toledo. 
The  pulpits  in  gilded  bronze  in  this  cathedral 
are  also  ascribed  to  him. 
Bermudez,  Diccionario, 

VILLARD  DB  HONNECOX7RT.  (See 
Wilars  de  Honnecort.) 

VILLRDIEn,  RAOUL  DE;  abbot  and 
architect. 

Abbot  of  Mont  Saint  Michel  from  1225  to 
1236.  He  built  the  cloister  of  that  abbey 
about  1226. 

Le  H^richer,  Mont  Saint  Michel. 

VIMANA.     Same  as  Sikra. 

VINCI,  LEONARDO  DA.  (See  Leonardo 
da  Vinci.) 

VINER7.     Same  as  Grapery. 

VINGBOOMB,  PHILIPPnS ;  architect. 

An  architect  of  Amsterdam,  who  erected 
many  important  buildings  in  Holland,  and  in 
1715  published  two  folio  volumes  on  architec- 
ture. 

Immerzeel,  Hollandacke  en  Vlaamsche  Kungte" 
naara, 

VIOLLET-LB-DnC,  EUGfiNE  EMAN- 
UEL;  architect  and  archaeologist;  b.  Jan.  21, 
1814  (at  Paris);  d.  Sept.  17,  1879  (at  Lau- 
sanne, Switzerland). 

He  was  educated  at  the  College  Bourbon 
(Paris)  and  in  the  atelier  of  Achille  Lecl^re 
(see  Lecl^re).  At  the  suggestion  of  his  father, 
who  was  employed  in  the  conservation  of 
public  buildings,  he  made  a  journey  through 
France,  studying  and  sketching  the  monuments. 
He  travelled  through  Italy  in  the  same  way. 
Returning  to  France,  in  1840,  he  undertook 
the  restoration  of  the  abbey  church  of  Vdzelay 
(Yonne,  France)  and  the  church  of  S.  P^re- 
Sous-V^zelay.  About  this  time  he  restored 
the  Hotel  de  Ville  at  Narbonne  (Aude,  France), 
and  was  appointed  avditor  of  the  Conseil  des 
bdtiments  civila.  He  was  associated  with 
Lassus  (see  Lassus)  in  the  restoration  of  the 
Sainte-Chapelle  in  Paris.  In  1842  Lassus  and 
Viollet-le-Duc  were  commissioned  to  superintend 
the  restoration  of  the  cathedral  of  Notre  Dame 
(Paris).  At  the  death  of  Lassus,  in  1857, 
Viollet-le-Duc  retained  sole  charge  of  that  work, 
and  designed  the  central  spire  and  great  altar, 
as  well  as  the  new  sacristy  and  treasury  ad- 
joining the  south  flank.  In  1846  he  began 
the  i-estoration  of  the  abbey  church  of  S.  Denis, 
near  Paris,  and  had  charge  of  that  building 
until  his  death.  From  1849  to  1874  he  was 
architect  of  the  diocesan  buildings  of  Reims 
and  Amiens.  In  1852  he  took  charge  of  the 
restoration  of  the  ciU  of  Carcassonne  (France), 
with  the  ancient  fortifications,  and  in  1853  was 
appointed  inspecteiir  g4n4ral  dea  idificea  dio- 
essoins.  In  1858  he  began  the  reconstruction 
of  the  chateau  of  Pierrefonds  (Oise,  France). 
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In  1862  he  reetored  the  church  of  S.  Seniin, 
at  Touloiwe,  and  in  1863  the  chateau  of  Coucy, 
In  1863  be  was  appointed  profeasor  of 
lesthetics  at  the  £cole  des  Beaux  Aris  (Paris). 
Ab  his  lectures  were  not  in  agreement  with  the 
traditions  of  the  school,  the  students  refused 


VIOLLBT-LB-DUO 
and  erected  many  new  buildings  tbrougbout 
France.  Among  bis  many  publications,  the 
most  important  are  L'Art  Btuae:  Lea  On- 
ffinea,  etc.  (Paris,  18T7,  1  toL  4to);  Comment 
on  Conttruil  une  maiaon  (4th  ed.,  Paris,  1883, 
I    Tol.   12mo);   Dexription   e(  kutoirt  du 


to  list«n  to  him.     He  resigned  bis  position  the 
following  year,   and    published    the    material 

which  he  had  prepared  as  the  Entretiena  aiir 
VArckiCectiire.  In  1873  be  began  the  restoi-a- 
tion  of  the  cathedral  of  Lausanue  (Swit«rland), 
and  built  the  fine  spire  of  that  church.  Viollet- 
le-Duc  restored  many  less  important  monuments, 
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chdteau  de  Pierrefonda  (8th  ed.,  Paris,  1876, 
1  vo\.SYo),Dit^'omiaireraiaon.tiiderArvhiUc- 

(T/re/ronfais (Paris,  1854-1868,  lOvols.Svo); 
Diclionnaire  raixmni  du  Mobiiier  frangaia 
(Paris,  1868-1875,  6  yoIs.  4to) ;  Entretiena  am- 
VArchitedure  (Paris,  1863-1872,  2  vols.  8vo 
and  atlas),  Eaaai  aur  P Architecture  MiiUaire 
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au  Moyen  Age  (Paris,  1854, 1  vol.  4to);  ndbi" 
tations  modemes  (Paris,  1875-1877,  2  vols, 
folio) ;  Histoire  (Tun  Ildtel  de  ViUe  et  dPune 
Catfiidrale  (Paris,  1878,  1  vol.  8vo),  Histoire 
d'une  forteresse  (Paris,  1874,  1  vol.  4to); 
Feintures  murcdes  des  chapeUes  de  Notre 
Dame  (Paris,  1870,  1  vol.  folio),  and  with 
Lassus,  Monographie  de  Notre  Dame  (Paris, 
no  date,  1  vol.  folio). 

Saint-Paul,  Viollet-le-Duc  et  son  systhne  archS- 
ologique;  Sauvageot,  Viollet-le-Duc  et  son  oeuvre 
dessine;  VioUet-le-Duc,  Compositions  et  dessins; 
Bauchal,  Dictionnaire ;  Avery  Architectural  Li- 
brary,  Catalogue. 

VIS.  A  screw;  the  French  term  used  in 
English  attributively.  A  spiral  staircase  is 
sometimes  called  a  staircase  d  vis, 

VISCHER,  HERMANN;  sculptor  and 
bronze  caster;    d.  1487. 

Hermann  received  the  citizenship  of  Niim- 
berg  (Grermany)  in  1453.  A  font  in  the  parish 
church  of  Wittenberg  bears  his  name  and  the 
date  1457.  By  him,  also,  are  two  monuments 
of  bishops  in  the  cathedral  of  Meissen  (Saxony). 

Allgemeine  deutsche  Biographic;  Schadow, 
Wittenberg^ s  Denkmaler, 

VISCHER,  PETER;  sculptor  and  bronze 
founder;  b.  probably  between  1460  and  1470; 
d.  Jan.  7,  1529. 

A  son  of  Hermann  Vischer  (see  Vischer,  H.) ; 
he  received  the  title  of  Meister  in  1489,  and 
was  probably  twenty-five  or  thirty  years  old  at 
that  time.  He  was  intimately  associated  with 
Adam  Kraft  (see  Kraft)  and  the  bronze  worker 
Sebastian  Lindenast.  His  five  sons,  Hermann, 
Peter,  Hans,  Paul,  and  Jakob,  assisted  him  in 
his  work.  The  elder  sons,  Hennann  and  Peter, 
were  most  skilful.  From  their  atelier  came 
the  statue  of  Otto  IV.,  Henneberg  in  the  Stifts- 
kirche  of  Rbmhild,  the  monuments  of  the 
bishops  Heinrich  III.,  Yeit  II.,  and  Georg  II. 
in  the  cathedral  of  Bamberg  (Bavaria),  five 
monuments  in  the  Fiirstenkapelle  at  Meissen 
(Saxony),  the  monument  of  the  Bishop  Johann 
IV.  in  the  cathedral  of  Breslau  (about  1496), 
the  monument  of  the  Cardinal  Friedrich  in  the 
cathedral  of  Krakau  (Poland),  the  monument 
of  Archbishop  Ernst  in  the  cathedral  of  Magde- 
burg (about  1497),  etc.  Peter  Vischer's  most 
important  work  is  the  great  shrine  of  S.  Sebal- 
dus  in  the  church  of  S.  Sebaklus  in  Niimberg 
(1508-1519).  The  first  sketch&s  for  this  work 
were  made  by  Veit  Stoss  (see  Stoss,  V.). 

Neudorfer,  Nachrichten  von  Kunstlern  und 
Werkleuten  in  Nurnberg ;  Fah,  Geschichte  der 
Bild.  Kunste:  Allgemeine  deutsche  Biographic; 
Ltibke,  Introauction  to  Peter  Vischer  Werke, 

VISCONTI,  LOUIS  TUIiLnTS  JOACHIM; 

architect ;  b.  Feb.  11,  1791  (at  Rome) ;  d.  Dec. 
29,  1853. 

A  son  of  Ennius  Quirinus  Yisconti,  the 
archaeologist,   who    came    to   Paris  in   1798. 
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Between  1808  and  1817  Louis  studied  archi- 
tecture at  the  jScole  des  Beaux  Arts  and  with 
Charles  Percier  (see  Percier).  In  1814  he  won 
second  Grand  Prix  and  the  Prix  D4part7n£ntai. 
In  1822  he  was  employed  as  under  inspector 
under  Destailleur.  He  replaced  Delannoy  in 
1825  as  architect  of  the  Biblioth^que  Royale, 
His  projects  for  this  building  were  not  carried 
out.  Yisconti  was  appointed  in  1832  con- 
servateur  of  the  eighth  section  of  the  Monu- 
ments of  the  City  of  Paris.  1 835-1 839  he  built 
the  Fontaine  Louvois  (Paris).  He  arranged  the 
ceremony  of  the  reception  of  the  remains  of  the 
Emperor  Napoleon  I.,  Dec.  15,  1840,  and  in 
1842  was  commissioned  to  construct  the  monu- 
ment of  the  emperor  in  the  church  of  the  Inval- 
ides.  In  1842  he  completed  the  Fontaine 
Moli^re  (Paris),  and  in  1846  commenced  Hbe 
Fontaine  of  the  place  Saint-Sulpice  (Paris). 
In  1850  he  was  appointed  architect  of  Napo- 
leon III.,  and  in  1851  made  the  plans  for  the 
completion  of  the  Louvre  and  the  gallery  unit- 
ing the  Louvre  and  Tuileries  on  the  north. 
This  work  was  begun  July  25,  1852.  After 
the  death  of  Yisconti,  in  1853,  it  was  continued 
by  Lefuel  (see  Lefuel)  according  to  his  designs. 
He  built  numerous  residences  in  Paris,  and  the 
monuments  of  the  Marshals  Lauriston,  Saint- 
Cyr,  Soult,  and  Souchet. 

Charles  Lucas  in  Planat,  Cyclopedic ;  Bauchal, 
Dictionnaire;  Lance,  Dictionnaire;  Babeau,  Le 
Louvre. 

VISCOUNTESS.     (See  Slate.) 

VISTA.  A  view  or  prospect  provided  by 
nature  or  art,  as  through  an  avenue  of  trees  in 
a  park,  or  through  a  series  of  arches  or  other 
openings  in  a  building.  One  of  the  leading 
motifs  of  design  in  the  planning  of  important 
works,  as  palaces,  temples,  or  gardens,  especially 
in  classic  or  Renaissance  architecture,  is  the 
establishment  of  continuous  centre  lines  through 
openings  in  ac^acent  halls  and  chambers,  or 
through  corridors  or  alleys,  by  which  vistas  are 
obtained  terminating  in  some  feature  of  especial 
interest,  such  as  a  statue,  fountain,  etc.  This 
device  tends  to  order,  symmetry,  and  coherence 
in  architectural  composition. 

VITECOQ,  S7MON;  architect. 

June  29, 1527,  he  succeeded  Roullant  Leroux 
(see  Leroux,  R.)  as  maUre  de  Vos.uvre  architect 
of  the  cathedral  of  Rouen  (France).  With 
Guillaume  Dodemont  he  completed  the  church 
of  S.  Jean  at  Rouen  in  1547. 

Deville,  Architectes  de  la  CathMrale  de  Bouen; 
Lance,  Dictionnaire. 

VITONI,  VENTURA ;  architect ;  b.  Aug. 
20,  1442  (at  Pistoia) ;  d.  after  1522. 

He  was  brought  up  as  a  carpenter  and,  accord- 
ing to  Vasari,  was  a  pupil  of  Bramante  (see 
Bramante).  AU  the  buildings  which  are  attrib- 
uted to  him  are  in  Pistoia  (Italy).  The  earli- 
est is   the   church  of  S.   Maria  delle  Grazie 
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VITRIFIED  BRICK 

(begun  1484).     That  of  S.  Giovanni  Battista 

was   begun    1495    and    completed    in    1513. 

Parts  of  the  church  of  S.  Chiara  may  also  be 

by  him.     Vitoni's  great  work  is  the  church  of 

S.  Maria  dell'  Umiltk,  a  combination  in  plan 

of  the  Pazzi  chapel  and  the  sacristy  of  S.  Spirito 

at  Florence.     The  large  closed  atrium  and  the 

choir  were  begun   in    1494   and   the  central 

octagonal    portion    in    1509.      That    date    is 

inscribed  on  the  building.     At  his  death  he 

had  carried  the  church  to  the  windows  of  the 

third  story.     The  dome  is  much  later.     (See 

Vasari.)     His  will  is  dated  March  11,  1522. 

Geymliller-Stegpiann,  Die  Arch,  der  Ben.  in 
Toscana ;  Mtintz,  Renaissance;  Giuseppe  Tigri, 
Nuova  Guida  di  Fistoia. 

VlTRlA'lilD  BRICK.  Brick  burned  to  a 
hard,  glassy  consistency  so  as  to  be  imperme- 
able to  water  and  fit  for  damp-proof  work, 
paving,  or  other  purposes  where  such  qualities 
are  necessary. 

VITRIFIED  WORK.  Masonry,  especially 
of  silicious  stone,  converted  into  hard  glassy  sub- 
stance by  fire  and  thus  greatly  solidified,  as  in 
certain  early  defensive  works  found  in  Scotland, 
France,  etc.  Argillaceous  earth  is  sometimes 
so  converted  and  used  for  biUlast  in  railroad 
work  to  solidify  the  backing  between  the  ties, 
and  in  paving.     It  is  called  gumbo. 

VITKUVIAN.  Of  or  pertaining  to  Marcus 
Vitruvius  Polliu,  a  Roman  architect  of  the  first 
century  b.c.,  the  author  of  an  important  treatise 
which  preserves  much  that  is  valuable  in  regard 
to  Greek  and  Roman  art,  and  is  our  principal 
authority  for  facts  and  practice  in  the  building 
arts  of  the  classic  period.  The  term  "  Vitruvian  " 
is  used  to  distinguish  principles  and  practices 
of  the  architecture  of  ancient  Rome  as  revealed 
to  us  by  this  author. 

VITRUVIUS  (POLLIO),  M.  C.  L. ;  archi- 
tect and  writer  on  architecture ;  b.  about  83- 
73  B.C. 

The  author  of  a  Latin  work  in  ten  books  on 
architecture,  the  earliest  existing  manual  on 
that  subject,  dating  from  about  30  b.g.  Con- 
siderable portions  of  his  book  are  quoted  by 
Pliny  in  his  Historia  Naturalia  without 
acknowledgment,  and  he  is  mentioned  by 
Frontinus  (see  Frontinus)  in  his  work  on  aque- 
ducts. The  little  basilica  at  Fano  described  in 
his  book  is  the  only  building  which  can  be 
attributed  to  him.  Among  the  many  sources 
from  which  he  derived  information  are  the  writ- 
ings of  Anaxagoras,  Ctesiphon,  Ictinus  (see 
Ictinus),  Theodorus  (see  Theodorus),  etc.  In  a 
letter  of  the  Councillor  C.  F.  L.  Schultz  to  the 
poet  Goethe,  the  theory  was  first  brought  for- 
ward that  Vitruvius'  work  was  really  a  com- 
pilation made  in  the  reign  of  the  Emperor 
Theodosius,  and  afterward  ascribed  to  Vitru- 
vius, a  well-known  architect  of  the  time  of 
Augustus.    This  theory,  with  some  changes,  has 
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been  developed  by  Dr.  Ussing  (op.  cit.),  and  the 
arguments  against  it  presented  by  Brown  (op. 
cit.).  heaikt  {PeloponnesiacOy  1846,  pp.  128- 
129)  supposes  '*that  we  possess  no  more  than 
parts  of  the  original  work  of  Vitruvius,  blended 
with  productions  of  a  later  age."  The  work 
was  highly  esteemed  during  the  Middle  Ages 
and  frequently  transcribed.  The  manuscript  of 
S.  John's  College,  Oxford,  was  made  as  late  as 
1316  and  belonged  to  the  Abbey  of  Canterbury. 
There  was  a  manuscript  of  Vitruvius  in  the 
palace  of  the  popes  at  Avignon,  which  was  car- 
ried to  Spain  in  the  fifteenth  century.  The 
editio  princeps  was  published  by  Johannes 
Sulpitius  Verulanus  about  1486.  During  the 
reign  of  Julius  II.  (Pope  1503-1513)  Fra  Gio- 
condo  (see  Giocondo)  published  his  critical  edi- 
tion, which  he  dedicated  to  that  Pope.  The 
most  important  editions  of  the  text  are  that  of 
Poleni  (see  Poleni),  1825-1830,  4  vols.  4to., 
and  the  standard  edition  of  Marini  (Rome,  1836, 
4  vols,  folio).  There  are  English  translations 
by  Newton  (1791),  Wilkins  (London,  1872), 
and  Gwilt  (1826). 

Brunn,  Geschichte  der  griechischen  Kunstler; 
Marini,  Biography,  in  his  edition  of  Vitruvitts; 
Poleni,  Biography,  in  his  edition  of  Vitruvius; 
Mtintz,  lienaissance ;  Aldrich,  Elements  of  Civil 
Architecture  ;  VioUet-le-Duc,  Entretiens  sur  V Ar- 
chitecture; Ussing,  Observations  on  Vitruvius; 
Schultz,  Briefwechsel ;  Brown,  Ussing  on  Vitru- 
vius, 

VITTORIA  (DELLA  VOLPE),  JACOPO 
ALESBANDRE;  sculptor  and  architect;  b. 
1524;  d.  1608. 

The  autograph  notes  of  Vittoria,  preserved 
in  the  state  archives  at  the  convent  of  S.  Maria 
Gloriosa  dei  Frari  in  Venice,  are  the  most  im- 
portant source  of  information  about  his  life. 
He  was  bom  at  Treute  in  the  Tyrol,  and  re- 
ceived his  first  training  in  his  native  city.  He 
went  to  Venice  in  1543,  and  entered  the  atelier 
of  Jacopo  Sansovino  (see  Sansovino,  J.)  in  the 
Procuratte  Vecchie.  In  1547  he  went  to 
Vicenza  and  assisted  Palladio  (see  Palladio)  on 
the  basilica  and  other  buildings  until  1553, 
when  he  returned  to  Venice.  Much  of  the 
sculpture  on  the  facade  and  the  stucco  of  the 
interior  of  Sansovino's  Libreria  is  the  work  of 
Vittoria.  Especially  fine  are  the  two  caryat- 
ides of  the  main  door.  The  famous  stucco 
decoration  of  the  Scala  (VOi'o  in  the  Doges' 
Palace  is  ascribed  to  him  by  Temanza  without 
corroboration.  He  was  also  associated  with 
Michele  Sammichele  (see  Sammichele,  M.),  for 
whom,  with  the  assistance  of  Pietro  da  Ssilo 
and  Danese  Oattaneo,  he  made  the  sculpture  of 
the  monument  of  the  Admiral  Contarini  in  the 
church  of  S.  Antonio  at  Padua.  In  1556- 
1558  he  made  the  sculpture  of  the  monument 
to  Francesco  Venier  at  S.  Salvatore  (Venice), 
designed  by  Sansovino.  About  1568  he  super- 
intended the  sculptural  decoration  of  the  Villa 
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Barbaro  at  Maaer  (Yriarte,  op.  cit.),  built  by 
Polladio  and  painted  by  Paolo  Veronese  (see 
Veronese).  Vittoria  built  the  Scuola  di  San 
FantiHO  (now  Ateneo,  Venice)  after  1562.  He 
devoted  the  laat  years  of  hia  life  to  the  con- 
struction aud  decoration  of  the  Capella  del 
JtosaHo  at  the  church  of  S3.  Gioyanni  e 
Paolo  (Venice).  This  cliapel,  which  commemo- 
rated the  battle  of  Lepanto  (Oct.  7,  1571), 
and  contained  the  picture  of  Peter  Martyr  by 
Titian,  was  burned  Aug.  16,  1867.  Vittoria'a 
tomb  at  S.  Zaccaria  (Venice)  was  erected  partly 
by  himself  from  bis  own  designs.  A  list  of  hia 
works  is  published  by  Moschini  (op.  cit.). 

Victor  Ceresole,  Alpimindro  Vitloria ;  Teman- 
za-Mnschlnl,  Vita  di  A.  ViUorin;  Giovanelli,  Vita 
di  VHtoria  ;  MUutz,  BennUaaner ;  Selvatfco,  Arch. 
e  Scalp,  in  Venezia;  Yriarte,  La  Vie  d'nn  Falri' 

VT7ARWM.  A  place  where  animals  are 
kept  alive,  and  as  far  as  practicable  in  their 
natural  state,  as  a  zoological  garden.  When 
adapted  especially  to  fish,  it  is  called  an  aqua- 
rium; to  birds,  an  aviary;  to  frogs,  a  rana- 
rium,  etc. 

VOLCANIC  STONE.  Stone  which  has 
been  formed  by  volcanic  agency,  including  lava, 
peperino,  pumice,  tufa,  tufo,  etc. 

VOI.TAIC  CELI..     (See  Electrical  Appli- 

TOLTERBA,  DAHIIILLO  DA.  (See  Ric- 
ciarelli,  Daniello.) 

VOIiUTB.  A  spiral  scroll ;  especiaUy  that 
which  forma  the  distinctive  feature  of  the  Ionic 


WAaON-HBADBD 


Caew  ;  c.  1100. 

capital,  which  is  repeated  in  the  boms  of  the 
Corinthian  and  Composite  capitals. 

VOMITOHmM.  One  of  the  passages  ar- 
ranged to  give  direct  ingress  to,  or  egress  from, 
the  various  tiers  of  seats  in  a  Roman  theatre 
or  amphitheatre. 

VGUSBOIR.  One  of  the  stones  used  to 
form  an  arch  or  vault,  being  cut  on  two  oppo- 
site sides  to  converging  planes,  in  what  is  gen- 
erally a  wedge  shape,  though  in  some  forms  of 
vault  four  faces  converge  as  in  a  truncated 
pyramid. 
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TBIB8,  HANS  (JAN) ; 
painter  and  architect;  b.  1527  (at  Leeuwarden, 
Holland);  d.  1588. 

A  pupil  of  Reijer  Oerritsieu,  glass  painter, 
of  Anisterdam.  In  1569  be  assisted  in  the 
erection  of  the  triumphal  arch  in  honour  of  the 
entry  of  Charles  V.  into  Antwerp.  De  Vries 
painted  many  perspective  decorations  in  Mech- 
lin, Frankfurt,  Braunschweig,  Prague,  Ham- 
burg, Danzig,  and  elsewhere,  and  made  mady 
designs  for  buildings,  iiirniture,  monuments, 
etc.  He  published  works  on  Peispective  and 
Architecture. 

Immerzeel,  Hollandache  ea  Vlaamacbe  Kutute- 


AHD  Two  Skbw  BAran  oa   Imfoht   Bliicks, 

VREDBDCAN  DB  VRIEia,  PAUL  ;  archi- 
tect and  painter;  b.  1567  (at  Antwerp,  Hol- 
land). 

A  BOD  and  pupil  of  Hans  Vredeman  de  Vriea 
(see  Vredeman  de  Vries,  H.).  He  attached 
himself  to  the  court  at  Prague  (Bohemia),  and 
returned  to  Amsterdam  (Holland)  about  1600. 
In  1639  he  was  appointed  city  architect  at  The 
Hague  (Holland). 

Galland,  HoUanditehe  Bavkuntt. 

VHIBNDT,  CORNBLia  DB.  (See  Floiis, 
Cornel  is  de.) 

(See  Vredeman  de  Vries.) 


w 

WACtON-HBADBD .     Having  a  continuous 
round   arched    vault   or   ceiling,   as   in   barrel 

vaulting. 
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WAGON  ROOF 

WAGK>N  ROOF.  Same  as  Wagon  Vault 
(which  see  under  Vault). 

"WAOT,  CONRAD ;  architect. 

In  1472  he  succeeded  Jost  Dotzinger  (see 
Dotzinger,  J.)  as  architect  of  the  cathedral  of 
Strasburg  ( Elsass,  Grermany).  Some  time  after 
1481  he  was  invited  to  visit  Milan  (Italy)  by 
the  Duke  Galeazzo  Sforza. 

Gerard,  Les  Artistes  de  V  Alsace. 

WAILLT,  CHARTiTlfl  DE;  architect  and 
painter;  b.  Nov.  9,  1729;  d.  Nov.  2,  1798. 

De  Wailly  entered  the  school  of  Jacques 
Fran9oi8  Blondel  (see  Blondel,  J.  F.)  and  was 
associated  also  with  Legeay  (see  L^;eay)  and 
Servandoni  (see  Servandoni).  In  1752  he  won 
the  Orand  Prix  d! Architecture  and  visited 
Borne.  In  1767  he  entered  the  premiere  clcLSse 
of  the  Academic  d' Architecture  in  Paris  and  in 
1771  the  Acadtoie  de  Peinture.  In  1779- 
1782,  in  collaboration  with  Marie  Joseph  Peyre 
(see  Peyre,  M.  J.),  he  built  the  theatre  of  the 
Od^on  (Paris).  He  enlarged  the  choir  of  the 
church  of  S.  Leu  (Paris),  and  built  a  chapel  in 
the  Rue  Hoche  at  Versailles.  The  plans  which 
he  made  for  the  embellishment  of  the  city  of 
Cassel  (Germany)  are  in  the  libraiy  at  Gassel. 
He  had  an  atelier  in  the  palace  of  the  Louvre 
and  died  there. 

Lance,  Dictionnaire  ;  Leroy,  Hues  de  Versailles, 

WAINSCOT.  A,  In  British  usage,  a 
superior  quality  of  oak  imported  for  line  panel 
work ;  hence,  panel  work  of  that  material,  usu- 
ally applied  as  a  covering  to  interior  walls. 

B.  By  extension,  any  wooden  covering  or 
facing  of  an  interior  wall  face,  especially  when 
of  somewhat  elaborate  workmanship.  The  use 
of  the  term,  common  in  the  United  States  as 
equivalent  to  dailo,  and  applied  to  any  material, 
is  erroneous. 

WAINBCOTING.     Same  as  Wainscot,  B, 

"WAITING  ROOM.  A  room  for  the  use 
of  persons  waiting,  as  at  a  railway  station  or 
other  public  place,  fitted  with  seats  and  other 
conveniences. 

WALES,  ARCHITECTURE  OF.  That 
of  the  ancient  principality,  including  thirteen 
counties.  In  two  departments  of  archaeologi- 
cal study  Wales  is  rich,  namely,  in  prehistoric 
or  undated  remains,  such  as,  in  the  first  place, 
rude  stone  monuments,  camps,  and  dikes,  and, 
in  the  second  place,  strong  castles  of  mediaeval 
and  later  date.  The  early  remains  seldom  reach 
much  interest  in  the  strictly  architectural  sense; 
but  the  cistvaens  are  still  numerous,  though 
many  have  been  destroyed ;  and  it  is  probable 
that  two  or  three  centuries  ago  there  were  more 
cromlechs  and  similar  monuments  in  Wales  than 
in  any  part  of  Europe  of  the  same  extent. 
There  are  inscribed  stones  also  which  are  im- 
portant. (Compare  what  is  said  under  Cath- 
stone.)  The  Roman  occupation  was  so  long 
disputed  by  the  natives,  and  that  occupation 
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was  so  purely  military  for  a  long  time,  that 
archaeological  research  would  undoubtedly  lead 
to  the  identification  of  many  of  the  rude  traces 
of  fortresses  and  intrenchments  as  belonging  to 
Roman  permanent  encampments.  But  others 
are  unquestionably  native,  and  are  of  generally 
unknown  date.  Circular  huts  of  rude  stone 
are  found  in  connection  with  these  early 
"camps,"  which  were  undoubtedly  in  most 
cases  hill  forts  of  the  native  tribes. 

The  mediaeval  castles  are  numerous  and  of 
the  best  period,  because  they  were  built  either 
by  Edward  I.,  as  the  means  of  securing  his  con- 
quest of  Wales,  or  at  later  times,  either  afiesh 
or  on  the  Edwardian  foundations.  Conway 
Castle  and  Caernarvon  Castle  are  celebrated  in 
the  north,  and  the  castles  of  Kidwelly,  Caer- 
philly, and  Raglan  are  equally  well  known  in 
the  south  of  Wales ;  but  some  of  these,  and 
especially  the  last  named,  have  kept  little  of 
their  mediaeval  character.  Raglan  is  an  ex- 
traordinary structure,  much  ruined,  yet  retain- 
ing so  much  of  its  character  that  it  may  be 
studied  as  the  best  example  in  Great  Britain 
of  a  fortress  residence  of  the  earliest  Tudor 
time ;  for  it  appears  to  have  been  b^un  during 
the  brief  reign  of  Henry  V.,  and  to  have  been 
continued  at  intervals  during  succeeding  reigns. 

The  cathedral  of  S.  David's  and  that  of 
Llandaff  are  the  two  most  important  churches 
of  Wales;  but  the  priory  church  at  Brecon, 
partly  Norman,  partly  transitional  Gothic,  and 
partly  perfected  Gothic,  is  also  a  large  church, 
and  was  of  special  interest  before  it  was  restored. 
The  restoration  was,  however,  very  complete, 
taking  away  much  of  the  original  charm  and 
introducing  a  certain  regularity  into  a  building, 
much  of  whose  charm  was  its  picturesque  rough- 
ness of  structure.  Llandaff  cathedral  has  been 
even  more  hardly  treated  by  succeeding  genera- 
tions, for  it  was  almost  in  ruins  at  the  begin- 
ning of  the  eighteenth  century,  and,  during 
the  nineteenth  century,  was  almost  completely 
built.  It  is,  in  short,  an  interesting  modem 
Gothic  church,  in  which  the  old  lines  of  the 
building  have  been  consciously  followed  as  far 
as  they  could  be  perfectly  understood.  It  is  a 
plain  structure  with  but  little  sculpture  and  of 
no  great  pretensions  as  to  size.  S.  David's 
cathedral  has  been  much  more  fortunate,  and 
if  it  is  not  all  in  repair  this  is  rather  because 
of  the  smallness  and  poverty  of  the  community 
than  fi-om  any  neglect.  The  church  is,  indeed, 
though  small  for  a  cathedral,  yet  large  for  the 
little  town  and  its  thinly  settled  neighbourhood  ; 
nearly  300  feet  long,  and  with  a  transept  120 
feet  long.  The  lady  chapel  and  the  chapels 
flanking  the  choir  are  roofless,  but  are  not 
otherwise  ruined,  and  the  church  is  otherwise 
in  good  repair.  The  interior  is  much  more 
interesting  than  the  outside,  for  the  nave  is 
one  of  the  most  beautiful  pieces  of  unaltered 
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Romaneaque  in  Great  Britain,  and  a  very  late 
flat  wooden  ceiling  ia  epirited  in  its  design  and 
80  boldly  divergent  from  the  style  of  the  arcades 
which  support  it  that  it  challenges  admiration 
as  a  separate  entity.  There  are  interesting  late 
Gothic  fltalls.  Close  to  the  building,  at  the 
northwest,  are  the  ruins  of  S.  Mary's  College 
and  a  biiJiop'a  palace,  the  latter  being  a  most 
picturesque  building  and  giving  evidence  of  a 
former  splendour  which  is  well  worthy  the  care- 
ful conjectural  restoration  of  some  competent 
student 

S.  Asaph's  cathedral,  in  the  north  of  the 
principality,  is,  in  size  and  architectural  treat- 
ment, only  a  very  small  and  unpretending 
parish  church  ;  and  it  has  been  almost  entirely 
modernized,  though  retaining  its  interesting 
window  tracery  and  other  details. 

Apart  from  these  buildings,  the  churches  of 
Wales  are  not  very  important.  There  are,  of 
course,  attractive  parish  churches,  some  as  yet 
unrestored.  A  church  at  Holyhead  retains  very 
curious  fifteenth  centuiy  sculpture.  —  R.  S. 

■WAT.CTAT.T.A  In  Bavaria,  on  a  hill  above 
the  Danube  and  near  Ratisbon  (Regensburg) ; 
a  Hall  of  Fame  built  by  King  Ludwig  I.  about 
1830.  The  exterior  is  like  that  of  a  Grecian 
Doric  temple,  but  of  granite. 

■WALL.  A  structure  of  atone,  brick,  or  other 
materials,  aerving  to  enclose  a  room,  house,  or 
otiier  apace,  and  in  most  cases,  to  cany  the  floors 
and  roof.  A  framed  atnicture,  as  of  wood  or 
iron,  serving  the  same  purposes,  is  called  a  wall 
ait  soon  as  it  is  sheathed  or  covered  in  so  as  to 
look  solid. 

Cavity  WaU.  A  wall  built  with  an  Air 
Space  (which  see). 

Hollow  WaU.    Same  aa  Cavity  Wall,  above. 

Partition  WaU.  Sameas  Partition,  but  often 
used  witli  the  seuae  of  a  partition  of  importance, 
as  of  solid  material  or  between  large  divisions 
of  a  building. 

Party  'WaU.  A  wall  built  upon  the  division 
line  of  adjoining  properties,  the  owner  of  each 
having  equal  right  to  upe  it.  It  may  belong  to 
one  owner,  or  partly  to  euch  ;  but  what  char- 
acterizes it  as  a  party  wall  ia  the  easement 
which  both  owners  have  in  what  belongs  ab- 
solutely to  neither.  Party  walls  are  built  under 
party  wall  agreements  recitiiig  the  character  of 
the  wall  itself  and  the  privileges  and  limitations 
of  uae  which  each  owner  may  have  in  it. 

BpriDgliig  WaU.  A  buttress  wall ;  a  wall 
built  to  withstand  the  thrust  of  ati  arch. 

Soatalnlng  WalL  A  bearing  wall,  or  re- 
taining wall,  in  contradistinction  to  one  serving 
merely  as  a  partition  or  screen. 

'WAUi  (v.).  A.  To  form  a  division  or  par- 
tition between  rooms. 

B.  To  support  a  superincumbent  weight. 

C.  To  afford  defence,  shelter,  or  security,  as 
a  rampart,  a  fortiflcation,  or  a  solid  fence  around 
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"WALL  PAPER 
a  garden  or  park.     (See  sub-titles  under  Wall, 

WAJJi  CHAMBER.  A  chamber  built  in 
the  thickneaa  or  mass  of  a  wall,  as  often  in  a 
medifeval  castle  in  the  upper  stories. 


HoLiiOW   Wall  ;    Fia. 


W^AIJ.  PAINTINa.  The  painting  of  the 
surface  of  a  wall  with  ornamental  designs  or 
figure  Bulyects,  as  decoration.  It  la  usually 
clasBified  an  Encaustic,  Fi-esco,  or  Tempera 
painting,    (See  those  terms  and  Mural  Painting.) 

'WALL  PAPER.  P&pec,  usually  decorated 
in  colours,  used  for  pasting  on  walls  or  ceilings 
of  rooms.  The  term  includes  plain  papers  in 
1018 


WALL  PIECE 

single  colours,  or  piinteil  in  many  colours,  often 
with  gilded  or  bronzed  patterns,  often  imitating 
stufli),  tileu,  wood,  leatljer,  and  other  hangings, 
or  with  pictorial,  architectural,  or  historic  ef- 
fects. Various  surface  eHects  are  also  obtained, 
as  satin  finish,  flock  paper  (called  also  velvet 
paper),  and  watered,  embossed,  and  stamped 
patterns.  Thick  cartridge  papers  and  papier- 
machij  are  used,  deeply  stamped  with  diapers 
and  other  patterns,  and  prepared  for  painting. 
The  designing  and  manufacture 
of  wall  paper  are  important 
branches  of  decorative  art. 

WAUi  PIECE.  A  ilecorative 
painting  with  figures  especially 
Ailjusted  to  the  shape,  position, 
and  otlier  local  couilitions  of  a 
wall. 

VTAIJ.  PI.ATB.  (See  under 
Plate.) 

WALL    RIB.       (See    under 

Rib.) 

WAU.  SPACE.     That  part 

.  of  the  superficial  area  of  a  wall 
unoccupied  by  doors,  windows,  or 
other  features ;  tlie  clear  area  of  a 

WAU.  BTRINQ.     That  one 

of  the  string  pieces  of  a  staircase 
which  is  set  next  the  wall. 

WALSINaHAM,  AI.AH 
SB  ;  ecclesiastic  and  an^liitcct. 

Alan  de  Walsingham,  Virven- 
erabilis  et  artifiriosiia  /rater,  Hollow  W 
was  subprior  of  Ely  in  1321  and 
prior  in  1341.  As  subprior  be  is  supposed  to 
have  designed  S.  Mary's  chapel  in  Ely  cathedraL 
After  the  fall  of  tlie  central  tower  he  built  the 
present  beautiful  octagonal  tower  and  lantern. 
Alan  was  a  skilful  "fabricator"  in  gold  and 
silver. 

Redgrave,  Dictionary  of  Arliits. 

WALTER,  THOBIAS  USTICK;  architect; 
b.  Sept.  4,  1804;  d.  Oct.  30,  1887. 

In  1819  he  entered  the  office  of  WilUflm 
Strickland  as  a  student  in  aTrhit«cture.  In 
1831  he  designed  the  Philadelphia  County 
Prison,  and  in  1833  the  fine  building  of  Girard 
College  (Philadelphia),  which  was  built  entirely 
under  his  direction.  In  1851  lie  was  appointed 
architect  of  the  Capitol  in  Washington,  super- 
seding Robert  Mills  (see  Mills).  The  old  Capi- 
tol was  completed  according  to  the  designs  of 
Charles  Bulfinch  (see  Bulfinch)  when  he  left  it 
in  1829,  and  remained  practically  unchanged 
until  1850,  when  Walter  presented  his  scheme 
for  the  aildition  of  two  wings  contaiiting  accom- 
modations for  the  Senate  and  House  of  Bepre- 
sentatives.  The  cornerstone  of  the  new  work 
was  laid  by  Daniel  Webster,  July  4,  1851. 
Walter  rebuilt  the  western  front,  which  had 
been  destroyed  by  fire,  and  added  the  library. 
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At  the  close  of  1854  the  walls  of  the  wings  had 

reached  the  height  of  the  ceiling.  In  1855  the 
old  dome  was  removed  and  the  new  dome  begun. 
Both  wings  were  covered  in  1856.  The  House 
of  Representatives  first  met  in  its  new  quarten 
Dec.  16,  1857,  and  the  Senate  Jan.  4,  1859. 
The  government  ordered  the  suspension  of  the 
work  ill  1861,  but  through  the  patriotism 
of  the  contractors  operations  were  continued 
during  the  entire  Civil  War.     The  exterior  of 


the  dome  was  completed  in  1863  and  the  entire 
work  in  1865,  when  Walter  retired  from  office. 

Howard,  Arfkitects  of  the  United  State*  Capitol. 

WALTHAM  CROSS.  (See  Cross  of  Queen 
Eleanor,) 

WANE.  The  bevel  or  feather  edge  on  a 
board  or  plank  sawn  from  an  unsquared  log,  the 
bevel  being  a  part  of  the  natural  curvature  of 
its  surface. 

WARD.    A.    The  outer  defences  of  a  castle. 

B.  A  division  or  quarter  of  a  town  separated 
from  other  quarters  to  facilitate  the  transaction 
of  public  business,  aud  for  the  sake  of  proper 
representation  in  the  town  government. 

C.  One  of  the  apartments  into  which  a  hos- 
pital is  divided;  or  a  convalescent  icard,Afever 
icard,  casualty  ward,  ete. 

D.  A  curved  ridge  of  metal  inside  of  a  lock, 
forming  an  obstacle  to  the  passage  of  a  key 
which  has  not  a  notch  in  the  web  or  bit  of  the 
key  corresponding  with  the  ridge ;  hence,  one 
of  the  open  notehea  or  slits  in  the  web  of  the 
key. 

WARDROBE.     A.    A  room  or  large  closet, 
provided   with  presses,    shelves,    and   hanging 
spaces,  generally  enclosed  by  doors,  for  the  con- 
venient keeping  of  wealing  apparel ;  and  where 
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in  former  times  the  making  and  repairing  of 
clothes  were  done. 

B.  A  piece  of  furniture,  fixed  or  movable, 
enclosed  by  doors,  and  often  with  drawers  be- 
low, for  the  convenient  keeping  of  wearing 
apparel,  either  hung  from  hooks  or  folded. 

C.  A  cloak  room,  as  in  a  schoolhouse  or 
other  public  building. 

TTVARDROBE  ROOM.  (Same  as  Ward- 
robe, A.) 

TTVARIS,  ISAAC;  architect;  d.  Jan.5, 1766. 

Ware  is  said  to  have  begun  life  as  a  chimney 
sweeper.  He  attracted  the  attention  of  a 
wealthy  patron,  who  educated  him  and  sent  him 
to  Italy.  October  4,  1728,  he  was  appointed 
clerk  of  the  works  at  the  Tower  of  London,  and 
Oct.  14,  1729,  to  the  same  office  at  Windsor 
Castle.  He  is  known  by  his  Complete  Body 
of  Architecture  (1  vol.  folio,  1756). 

Redgrave,  Dictionmy  of  Architecture. 

"WAREHOnSE.  A  storehouse;  especially 
one  in  which  goods  of  some  value  are  kept, 
either  by  the  owner  or  occupier  of  the  building, 
as  when  a  large  shop  or  store  is  spoken  of  popu- 
larly as  a  warehouse,  or  for  the  safe  keeping  of 
the  property  of  peraons  who  hire  a  room  or  a 
safe  in  the  building,  or  who  leave  goods  on 
deposit.     (See  subtitles.) 

Bonded  Warehouse.  In  countries  where  a 
customs  tariff  is  place^l  upon  merchandise,  a 
building  in  which  such  goods  may  be  left  for 
a  certain  length  of  time  without  paying  the 
duty,  which  becomes  due  only  on  their  with- 
drawal "  from  bond."  According  to  the  law  of 
different  nations,  greater  or  less  privileges  are 
aUowed  to  the  owner  of  such  goods ;  thus,  he 
may  be  allowed  to  exhibit  his  goods  in  bond 
to  possible  purchasers,  or  may  be  allowed  to 
change  the  form  of  their  packages,  as  by  bot- 
tling liquors  which  arrive  in  casks,  or  the  like. 

Storage  Warehouse.  In  many  modem 
cities,  a  building  supposed  to  be  fireproof  and 
to  be  watched  at  all  times,  in  which  space  is 
rented  for  the  deposit  of  private  property. 
Persons  giving  up  their  homes  are  supposed  to 
leave  "in  storage"  furniture  and  other  valu- 
ables, and  rooms  of  different  sizes  can  be  secured 
in  storage  warehouses  for  such  deposit.  The 
more  precious  and  compact  articles,  as  jewellery, 
securities,  and  the  like,  are  generally  put  in  safe 
deposit  vaults  (for  which  see  the  article  Safe). 

—  R.  S. 

WARING,  JOHN  BURLEY ;  artist  and 
writer  on  art ;  b.  1823 ;  d.  March,  1875. 

In  1843  Waring  travelled  in  Italy  and  later  in 
Spain.  He  published  with  Macquoid  Examples 
of  Architectural  Art  in  Italy  ayid  Spain  (folio, 
1850),  Architectural  Studies  in  Burgos  and 
Miraflores  (folio,  1852).  He  was  associated 
with  M.  D.  Wyatt  in  preparing  the  handbooks 
for  the  Crystal  Palace  (8vo,  1854).  He  pub- 
lished also  Hie  Arts  connected  tvith  Architec- 
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ture :  Central  Itcdy  XIII  to  XVII  centuries 

(1  vol.  folio,  1858) ;  Notes  of  an  Architect  in 

Spain  (1  vol.  8vo,  1852);  etc. 

Waring,  A  Record  of  My  Artistic  Life ;  Avery 
Architectural  Library^  Catalogue. 

WARMING.  In  tropical  countries,  even 
at  the  present  day,  houses  large  and  small  are 
built  without  any  means  whatever  of  affording 
warmth,  whether  by  raising  the  temperature  of 
the  atmosphere  within  or  by  affording  radiant 
heat  to  persons  sitting  near  a  source  of  heat. 
The  houses,  often  of  wealthy  men,  in  regions 
where  the  thermometer  never  goes  below  60** 
Fahr.,  are  usually  open  on  either  side  to  the 
wind ;  and  lamps,  gas  flames,  and  the  like 
have  to  be  sheltered  with  peculiar  care  on  this 
account. 

In  the  remote  past,  and  in  classical  antiquity, 
there  seems  to  have  been  a  comparative  dis- 
regard of  what  we  now  consider  necessary  to 
comfort ;  and  even  in  the  comparatively  north- 
em  climate  of  Greece  and  Italy  the  preparations 
for  warming  were  what  would  now  be  considered 
very  slight.  Even  at  the  present  day,  many- 
persons  living  in  the  cities  of  Italy  spend  the 
winter  without  the  use  of  fires  in  stoves  or 
otherwise ;  a  ph3rsician  of  high  standing  in  an 
Italian  city  told  the  writer  in  1883  that  he 
needed  a  little  fire  in  a  plaster  stove  for  his  con^ 
sultation  room,  but  that  the  waiting  room  for  his 
patients  could  not  have  a  fire,  as  it  would  give 
persons  sitting  there  headaches  and  cold  feet,  and 
keep  his  patients  away.  So,  in  Pompeii,  there 
has  been  found  but  one  house  which  has  any 
aiTangements  for  warming,  except  in  the  heat- 
ing of  baths.  The  same  difference  in  habit  is 
seen  in  the  slight  warming  of  English  interiors 
as  compared  with  that  in  use  in  the  United 
States.  As  a  general  thing  it  appears  that  the 
colder  the  climate  the  hotter  the  interiors  may 
be  kept  with  comfort,  partly  because  the  body 
seems  to  require  a  perfectly  comfortable  tem- 
perature (about  70®  Fahr.)  if  it  has  to  face  an 
exceedingly  low  temperature  when  in  the  open 
air.  The  high  degree  of  warmth  considered 
necessary  for  interiors  in  Russia,  north  Ger- 
many, and  parts  of  the  United  States,  is  easy 
to  maintain  if  no  great  thought  is  given  to 
ventilation ;  but  if  a  great  deal  of  fresh  air  is 
called  for,  then  the  warming  of  such  interiors 
becomes  expensive  and  troublesome. 

In  the  megaron  of  a  Greek  house  a  fire  on 
the  hearth  in  the  middle  of  a  large  room,  the 
smoke  of  which  escaped  through  the  opening  in 
the  roof,  would  be  thought  sufiSdent  even  in 
winter.  In  the  women's  apartment  one  or  more 
small  fires  would  be  kept  up.  The  dwellings 
of  the  poor  were  probably  altogether  without 
fire  except  for  cooking.  The  same  conditions 
existed  in  the  houses  of  the  German  farmers 
(see  House),  in  which  a  single  fire  served  for 
cooking  and  for  such  warmth  as  was  expected 
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in  winter,  and  the  smoke  circulating  through 
the  building  is  thought  to  have  been  found 
hygienic  and  even  agreeable,  as  counteracting 
odours  from  the  cattle  lodged  under  the  same 
roof.  Such  a  fire  may,  however,  have  been 
kept  up  night  and  day  without  difficulty,  owing 
to  the  abundant  forests  of  Central  Europe  in 
the  Middle  Ages.  The  first  chimneys  would  be 
a  mere  extension  of  the  above  described  ''fire 
on  the  hearth,"  as  providing  a  more  direct  paeh 
sage  outward  for  the  smoke,  and  as  placing  the 
fire  against  one  side  of  the  large  room  instead 
of  in  the  middle.  Great  waste  of  heat  accom- 
panied this  change,  but  convenience,  and  per- 
haps a  rudimentary  notion  of  elegance,  dictated 
it.  The  chinmey  in  the  Middle  Ages,  as  now 
in  many  farmhouses,  had  a  very  open  throat 
and  flue,  so  that  a  person  standing  beside  the 
fire  of  logs  could  see  the  sky  above,  and  feel  the 
rush  of  cold  air  downward  besides  the  warm 
air  ascending.  The  warmth  of  such  a  fire  is 
merely  that  derived  from  radiant  heat  in  the 
most  pleasant  and  wholesome,  but  ako  the  least 
economical  way.  The  chimney  in  this  way 
grew  to  be  an  important  architectural  member, 
both  within  and  without.  The  "  middle  chim- 
ney" of  a  New  England  wood-framed  house  is 
a  hillock  of  rough  masonry,  in  which  fireplaces 
are  opened,  and  around  which  the  rooms  of  the 
house  are  clustered ;  and  the  chimneys  of  the 
French  or  German  ch&teaux  are  the  most  con- 
spicuous parts  of  the  whole  structure,  adorning 
the  roofs  outside  and  the  walls  within.  In 
some  cases  two  or  three  fireplaces  side  by  side 
fill  one  end  or  side  of  a  great  hall ;  by  which 
system  one  or  more  fires  of  logs  could  be  kept 
burning,  and  on  occasion  a  great  amount  of 
heat  provided. 

The  Stove  (which  see)  undoubtedly  preceded 
any  attempt  at  increasing  the  convenience  and 
economy  of  the  open  fireplace,  partly  because 
it  would  be  readily  seen  that  the  economy  of 
fuel  was  very  great.  This  also  supplies  radiant 
heat.  Another  form  of  providing  warmth  by 
radiation  was  in  the  use  of  the  Hypocaust 
(which  see).  The  warmth  of  the  floor  would 
in  this  case  raise  the  temperature  of  the  air  in 
the  room  slightly;  but  the  direct  warming  of 
the  person  of  any  one  standing  upon  such  a  floor 
would  be  more  important.  Some  attempts  at 
a  like  system  in  modern  schemes  for  warming 
have  been  based  on  the  theory  that  a  low  tem- 
perature in  the  surrounding  air,  but  a  greater 
heat  radiated  directly  to  the  body,  is  a  more 
healthful  condition  of  things.  The  immediate 
tendency,  however,  of  any  warming  of  an  inte- 
rior, whether  by  stoves  or  by  heated  flues  or 
other  system  of  direct  radiation,  is  found  in 
the  demand  that  the  temperature  of  the  room 
shall  be  always  kept  at  what  is  thought  a  com- 
fortable point  —  sometimes  68°  Fahr.,  some- 
times 70*,  sometimes  at  an  even  higher  point. 
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The  use  of  furnaces,  which  seems  to  have 
b^gun  in  the  United  States  about  1830,  in- 
volved the  admission  into  each  room  of  warmed 
air  taken  directly  from  a  chamber  in  the  cellar, 
which  immediately  adjoined  the  iron  of  the 
furnace  proper,  a  kind  of  stove  built  in  with 
brickwork.  In  this  way  the  use  of  radiant  heat 
was  almost  ignored,  but  the  immediate  succes- 
sors of  the  hot,  air  furnace,  the  steam  heating, 
and  the  hot  water  heating  apparatus,  allowed  of 
either  or  of  both  methods  of  warming.  Thus, 
a  radiator  or  a  stack  of  radiators  would  be  filled 
by  the  steam  or  hot  water,  and  would  warm  & 
hall  by  direct  radiation,  while  other  rooms  in  the 
same  building  would  be  heated  by  warmed  air 
rising  from  boxes  in  the  cellar,  in  each  of  which 
boxes  was  a  coil  of  pipe,  or  the  like,  fiUed  with 
the  steam  or  hot  water.  The  hot  water  appa- 
ratus was  in  some  respects  the  most  simple, 
because  when  used  in  conservatories  the  pipea 
could  be  very  large  and  the  water  would  flow 
naturally  and  could  easily  be  returned  to  the 
boiler,  and  no  elaborate  system  of  stopcocks 
and  the  like  was  requisite.  Many  houses  on 
the  Continent  of  Europe  are  warmed  in  this 
simple  way,  the  iron  pipes  running  from  room 
to  room  upstairs  and  down,  and  the  hot  water 
circulating  through  them  everywhere.  Ameri- 
can practice  has  usually  demanded  a  very  elab- 
orate system  of  control,  doubling  the  cost  of  the 
apparatus.  Some  hot  water  heaters  are  filled 
with  a  strong  brine,  and  that  with  the  purpose 
of  avoiding  freezing  in  the  case  of  sudden 
changes  of  temperature.  Such  an  apparatus 
as  this  marks  the  highest  elaboration  of  the 
scheme  of  heating  interiors  previous  to  the  in- 
troduction of  modem  plants  of  combined  warm- 
ing and  ventilation  (for  which  see  Ventilation). 

— RS. 

"WARMING,  ELECTRIC.  The  produc- 
tion of  heat  by  means  of  the  electric  current. 
Energy  is  necessaiy  to  force  an  electric  current 
through  resistance,  and  this  energy  is  all  trans- 
formed into  heat.  AH  conductors  offer  more  or 
less  resistance  to  the  passage  of  electric  current, 
and  the  amount  of  heat  generated  is  propor- 
tional to  the  resistance  if  the  current  remains 
the  same.  When  the  production  of  heat  is  the 
end  to  be  attained,  a  comparatively  great  re- 
sistance is  confined  to  a  small  space,  so  that 
there  will  not  be  conduction  and  radiation  ex- 
cept in  the  direction  wished.  In  electric 
smoothing  irons,  for  instance,  a  coil  of  fine  wire 
is  placed  inside  the  iron  and  the  current  is  led 
to  this  coil  through  flexible  conductors.  The 
heat  generated  in  the  coil  raises  the  tempera- 
ture of  the  iron  till  the  heat  that  is  radiated 
and  conducted  from  the  outside  of  the  iron  just 
balances  the  amount  generated  in  the  coiL 
When  this  point  is  reached  the  temperature 
remains  constant.  If  the  current  is  doubled, 
the  heat  generated  is  increased  four  times^  and 
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if  the  current  is  halved  the  heat  generated  is 
one  fourth  as  much.  By  means  of  proper  ap- 
pliances the  current  can  be  increased  or  dimin- 
ished with  the  greatest  refinement,  so  that  the 
heat  is  under  perfect  control.  Electric  heaters 
have  been  made  for  a  great  variety  of  uses,  but 
owing  to  the  cost  of  generating  and  distributing 
electric  energy  most  of  the  heaters  have  been 
used  where  the  amount  of  heat  can  be  small  if 
applied  directly  to  the  purpose  intended.  Small 
portable  stoves,  foot  warmers,  smoothing  irons, 
soldering  irons,  chafing  dishes,  glue  pots,  and 
similar  appliances  have  been  the  ones  most 
commonly  used.  The  advantages  of  electric 
heating  are  evident.  It  is  under  perfect  con- 
trol. The  heat  can  be  applied  in  the  most 
direct  way,  and  the  temperature  can  easily  be 
kept  constant.  There  is  no  combustion,  and 
consequently  no  vitiation  of  the  air.  It  is  per- 
fectly clean,  and  the  heat  almost  instantly 
available.  Except  in  special  cases  where  the 
advantages  just  mentioned  have  a  considerable 
pecuniary  value,  heating  by  electricity  is  more 
expensive  than  heating  by  means  of  combus- 
tion. Electricity  is  usually  generated  by  dyna- 
mo-electric machines  that  are  driven  by  steam 
engines,  and  these  in  turn  are  driven  by  steam 
that  is  generated  in  steam  boilers  by  the  com- 
bustion of  fuel.  Owing  to  the  losses  in  boil- 
ers, piping,  steam  engine,  dynamos,  wiring,  etc., 
only  a  very  small  proportion  of  the  energy  of 
the  coal  is  available  at  the  electric  heater,  and 
to  get  this  small  proportion  an  elaborate  system 
of  appliances  must  be  kept  in  repair.  For  this 
reason  the  mere  production  of  heat  is  of  course 
much  more  cheaply  accomplished  directly  by 
combustion  of  fuel.  However,  in  most  cases 
heat  is  wanted  only  for  a  definite  time  that  is 
often  short,  and  usually  one  wishes  to  apply  the 
heat  to  a  particular  object.  Stoves  and  other 
appliances  for  getting  useful  heat  from  com- 
bustion must  often  generate  an  enormous 
amount  of  heat  for  the  sake  of  a  small  amount 
made  use  of.  A  large  proportion  of  the  heat 
generated  by  electric  heaters  can  be  made  efifeo- 
tive  if  care  is  used,  and  on  this  account  they 
sometimes  compete  successfully  with  other 
heaters  in  spite  of  the  losses  in  generating  the 
electricity.  —  Russell  Robb. 

WARNER,  OUN  L. ;  sculptor;  b.  1844 
(at  Suffield,  Connecticut) ;  d.  August,  1896. 

At  the  age  of  twenty-two  he  entered  the 
atelier  of  Fran9ois  Jouffray  at  the  £lcole  dea 
Beaux  Ai'ta  in  Paris.  He  remained  in  Paris 
three  years.  Among  his  most  important  works 
are  the  statue  of  W.  Lloyd  Garrison  in  Boston, 
the  statue  of  (Governor  Buckingham  in  the 
Capitol  at  Washington,  a  fountain  at  Portland, 
Oregon.  He  carried  out  some  important  sculp- 
ture of  strictly  architectural  character,  as  at  the 
Congressional  Library  Building. 

Obituary  in  American  Architect ,  Aug.  22,  1896. 
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A  thin  layer  of  water  colour  put 
on  with  the  brush  while  in  a  very  liquid  state. 

WASHBOARD.  Generally  the  same  as 
Baseboard.  Sometimes,  specifically,  a  similar 
member,  especially  disposed  so  as  to  retain  or 
throw  off  water  and  direct  its  flow  to  a  drain. 

WASEOIR.  An  annular  piece  of  leather, 
rubber,  metal,  or  other  substance  strung  on  a 
screw  joint  of  a  pipe  or  faucet  to  secure  tight 
fitting  and  prevent  leakage,  or  over  a  bolt  so  as 
to  make  a  tight  joint,  or  enlarge  the  bearing 
surface  when  a  nut  is  screwed  over  it.  Wash- 
ers often  serve  as  cushions  or  packing  in  the 
joints  of  machinery  and  constructional  iron- 
work, or  in  metal  are  used  at  the  ends  of  the 
rods  to  give  them  a  more  secure  hold  on  the 
points  to  be  tied. 

WA8HHOU8E.  A.  That  part  of  a  laun- 
dry in  which  the  actual  washing  is  done. 

B.  A  public  laundry  or  lavatory.  In  this 
sense  not  common  in  the  United  States. 

WA8UTUB.  In  plumbing,  a  wooden, 
metallic,  porcelain,  slate,  or  soapstone  vessel  or 
fixture,  rectangular  in  form,  connected  by  a 
trapped  waste  pipe  with  a  soil  or  sewer  pipe, 
supplied  with  hot  and  cold  water,  and  intended 
for  cleaning  and  rinsing  the  wash  of  the  house- 
hold.—W.  P.  G. 

WAS  I8T  DA8.     Same  as  Vasistas. 

WAST  (VAST),  JEAN  (I.) ;  architect;  d. 
1524. 

Mattre  d^oeuvre  of  the  cathedral  of  Beauvais 
(Oise,  France).  May  21,  1500,  he  was  asso- 
ciated with  Martin  Chambiges  (see  Chambiges) 
in  the  construction  of  the  transept  of  the  cathe- 
dral of  Beauvais.  He  was  also  employed  on 
the  cathedral  of  Amiens. 

Nodier-Taylor-CaiUeux,  Picardie,  Vol.  III. ;  Des- 
jardinSf  Cathedrale  de  Beauvais;  Benouville, 
Cathkdrale  de  Beauvais;  Revue  Universelle  des 
Arts,  Vol.  XIV.,  876. 

WAST,  JEAN  (II.) ;  architect ;  d.  Oct.  8, 
1581. 

At  the  death  of  his  father  Jean  (I.),  he  suc- 
ceeded him  as  maitre  en  second  in  the  con- 
struction of  the  cathedral  of  Beauvais,  serving 
under  Martin  Chambiges  until  his  death  in 
1532,  and  after  that  under  Michel  Lalye  (see 
Lalye).  In  1557  he  had  succeeded  Lalye  as 
chief  architect.  Wast  made  the  plans  of  the 
fiEimous  central  tower  of  the  cathedral  of  Beau- 
vais, and  built  the  lower  stories,  which  were  of 
stone.  The  wooden  spire  was  added  by  Florent 
DaUly.     This  tower  feU  in  1573. 

(For  bibliography,  see  that  of  Wast,  Jean,  I.) 

WASTE  PIPE.  A  pipe  intended  for  the 
conveyance  of  waste  water  from  all  kinds  of 
plumbing  fixtures,  except  water  closets.  (See 
House  Drainage.)  —  W.  P.  G. 

WASTINQ.  The  process  of  rough  dress- 
ing a  block  of  stone  with  a  pick  or  hammer 
so  as  to  secure  approximately  plane  surfaces. 
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Stone  80  worked  is  said  to  be  wasted  off.     (See 
Boast,  V.) 

'WATCHHOUSE.  A  police  station;  a 
lockup ;  the  headquarters  of  a  police  force, 
especially  of  night  watchmen,  provided  with 
cells  for  the  temporary  safe  keeping  of  offenders 
against  the  peace. 

WATCHINQ  LOFT.  A  lookout  chamber 
in  a  tower,  steeple,  or  other  high  building  for 
police  or  military  purposes,  or  for  fire  service. 

'WATCHMAN'S  REQISTBR.  (See  Elec- 
trical Appliances.) 

WATER  BACK.  In  plumbing,  a  coil  of 
pipes,  generally  cast  in  one  piece,  adjusted  to  the 
back  of  a  fireplace  in  constant  use,  as  a  stove  or 
cooking  range,  and  connected  with  the  circula- 
tion of  the  hot  water  service  pipes  of  a  house, 
the  contact  of  the  water  back  with  the  fire  fur- 
nishing the  heat  for  this  purpose. 

WATER  BAR.  In  British  usage,  a  small 
strip,  usually  of  metal,  applied  to  a  sill  so  that 
a  door  or  casement  will  shut  against  it,  thus 
preventing  the  entrance  of  water.  —  (A.  P.  S.) 

WATER  BUTT.  In  a  fountain,  lavatory, 
or  architectural  structure  of  any  kind  involving 
the  storage  or  free  use  of  water,  the  receptacle 
for  water  of  whatever  form  and  material. 

WATER  CHECK.     Same  as  Water  Bar. 

WATER-CLOSET.  The  apartment  in  which 
plumbing  fixtures  are  placed  which  are  intended 
to  receive  and  remove  the  alvine  discharges  by 
means  of  water  (see  Latrine;  Privy).  More 
specifically,  th^  plumbing  appliance  used  for 
this  purpose,  usually  consisting  of  a  metal  or 
porcelain  bowl  with  flushing  rim,  connection  to 
a  soil  pipe,  hardwood  seat,  and  flushing  cistern. 
(See  House  Drainage  ;  Plumbing.) 

WATER  COLOUR.  In  painting,  any  work 
done  with  water  as  the  vehicle,  though  some 
viscous  or  adhesive  medium  must  be  added. 
The  varieties  of  this  method  used  in  architectu- 
ral practice  are  calcimine  (or  kalsomine),  dis- 
temper (or  tempera). 

WATER  HAMMER.    (See  Hydraulic  Jar.) 

WATER  LEAF.  A  peculiar  leaf  observed 
in  Greek  ornament,  probably  a  kind  of  ivy. 
The  term  was  introduced  by  the  archaeologists 
of  the  eighteenth  century. 

WATERPROOF.  Impermeable  to  water, 
as  any  structural  device  or  covering  for  roofs, 
walls,  or  floors,  to  keep  water  from  penetrating ; 
or  any  application  of  tar,  asphaltum,  or  other 
material  to  the  face  of  foundation  walls  to  keep 
the  basement  dry,  or  interposed  in  the  courses 
of  an  underpinning  to  prevent  damp  from  rising 
in  the  walls.     (Compare  Damp  Course.) 

WATERFROOFINQ.  The  process  of  pre- 
paring and  applying  material  to  render  roofs, 
walls,  or  floors  impermeable  to  water. 

(See  under  Ram.) 
A  body  of  water  in   a 
trap  imchanging  in  quantity,  though  constantly 
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supplied  and  overflowed,  which  prevents,  by 
reason  of  its  depth,  the  passage  of  sewer  air 
through  the  same.  *  (See  House  Drainage ; 
Trap,  III.) 

WATERSPOUT.  A  spout,  pipe,  or  duct 
for  the  conveyance  of  water  firom  a  roof  gutter 
to  the  ground  or  to  a  cistern.  (See  Conductor ; 
Leader.) 

WATER  SUPPLY.  An  artificially  con- 
structed system  designed  to  furnish  water  to 
cities  or  buildings,  comprising  means  for  col- 
lection of  water,  storage  in  reservoirs,  tanks,  or 
standpipes;  distribution  mains  and  services; 
valves,  hydrants,  and  faucets,  and  sometimes  a 
pumping  plant. 

The  water  supply  of  buildings  varies  accord- 
ing to  source  of  supply  and  available  pressure. 
In  cities  it  is  derived  from  the  network  of  street 
mains;  but  for  "country  houses  it  is  often  neces- 
sary to  install  a  special  supply,  derived  from 
wells,  cisterns,  springs,  rivers,  or  lakes. 

Plumbing  fixtures  are  supplied  either  from 
direct  street  pressure,  or  from  house  tanks,  or 
by  a  combination  of  both.  Where  the  pressure 
in  city  street  mains  is  sufficient,  house  tanks  are 
unnecessary,  but  country  houses  usually  require 
them  to  store  the  water  pumped.  A  combi- 
nation of  both  methods  becomes  necessary  in 
districts  of  cities  where  the  day  pressure  is  in- 
sufficient to  reach  the  upper  floors.  Sometimes 
tanks  fill  from  the  street  main  during  the  heav- 
ier pressure  at  night ;  but  in  some  city  houses, 
and  nearly  always  for  country  residences,  water 
must  be  pumped.  For  this  purpose  hand  pumps, 
hot  air  engines,  gas,  steam,  and  electric  pumps, 
and,  in  the  country,  windmills  and  hydraulic 
rams,  are  employed.  Drinking  water  is  best 
supplied  from  direct  street  pressure.  House 
tanks  are  also  used  where  the  pressure  in  the 
main  is  very  heavy,  for  this  wears  out  piping 
and  faucets  quicker. 

House  storage  tanks  are  made  in  round  shape 
of  wooden  staves,  or  oblong  and  square  in  shape 
of  narrow  boards ;  in  the  latter  case  the  inside 
is  lined  with  tinned  copper.  Lead-lined  and 
galvanized  iron  tanks  are  unsafe,  owing  to  dan- 
ger from  the  water  coming  in  contact  with 
these  metals.  Wrought  iron  riveted  tanks, 
painted,  are  much  used.  All  tanks,  except 
roof  tanks,  require  safes,  and  iron  tanks  par- 
ticularly, because  they  sweat  in  summer,  owing 
to  condensation.  The  tank  overflow  should 
discharge  on  the  roof  or  into  a  sink  in  the 
lower  part  of  the  house ;  it  must  not  connect 
with  a  soil  pipe.  Emptying  pipes  are  provided 
for  cleaning  out  the  tanks.  All  tanks  should 
be  covered  to  exclude  dust  and  germs ;  ventila- 
tion is  desirable,  also  precautions  against  freez- 
ing. 

Street  mains  are  of  cast  iron,  and  service  pipes 
of  heavy  lead  or  galvanized  wrought  iron  pipe. 
Brass  ^  and  f  inch  taps  or  corporation  stops 
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connect  service  pipes  with  the  main.  Larger 
buildings  are  supplied  from  f  inch  and  1  inch 
services,  through  water  meters.  Public  biuld- 
ings  should  have  supply  pipes  varying  from  2  to 
4  inches,  and  theatres  6-inch  mains,  for  fire  pro- 
tection. Water  pipes  in  houses  are  of  diflferent 
material.  (See  Pipe.)  Table  I.  gives  the  size 
of  pipes  used  in  dwellings  for  plumbing  fix- 
tures:— 
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Supply  pipes  are  run  so  they  may  be  com- 
pletely emptied  when  water  is  shut  oflf;  lines 
are  usually  kept  exposed  and  not  placed  in  out- 
side walls  or  plastered  partitions.  Where  re- 
quired, pipes  are  protected  against  freezing. 
Branches  are  provided  with  shut-off  valves  and 
air  chambers.  Special  devices  are  used  for  gov- 
erning the  flow  of  water  through  house  pipes, 
such  as  ball  cocks  for  cistern  and  tank  supplies ; 
stopcocks  in  the  line  of  pipes  regulating  the 
flow  of  water  through  same,  and  faucets  or 
bib-cocks  at  the  ends  of  branches  for  supply- 
ing fixtures.  These  are  constructed  either  as 
ground  key  work  with  all-metal  tapering  plugs, 
or  as  compression  work  with  compressible  wash- 
ers. Roundway  cocks  give  more  water  than 
ordinary  cocks.  Compression  cocks  are  either 
hand-closing  or  self-closing. 

By  Table  II.  the  amount  of  water  in  United 
States  gallons  per  minute  delivered  by  supply 
pipes  of  different  diameters,  under  various  heads 
of  pressure  and  length  of  lines,  can  be  deter- 
mined. (H  equals  head  of  water  in  feet;  L 
equals  length  of  service  in  feet.) 
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Where  water  pressure  is  veiy  heavy,  pressure 
regulators  are  used.  Water  meters  control  con- 
sumption of  water  and  check  waste,  particularly 
in  manufacturing  establishments  and  large  build- 
ings. 

The  quantity  needed  for  domestic  supply 
varies  in  different  cities  and  is  larger  in  the 
United  States  than  in  Europe.  In  London 
37  gallons  is  a  standard  allowance  per  head 
per  day.  In  America  it  is  60  gallons,  which 
includes  water  for  drinking,  cooking,  wash- 
ing, bathing,  laundiy,  stable,  flushing  water- 
closets,  and  ordinary  manufacturing  purposes. 
In  Washington  the  consumption  reaches  the 
enormous  amount  of  172  gallons  per  capita 
daily.  In  cities  using  water  meters  the  amount 
is  much  less.  In  New  York  City  (Manhattan 
and  Bronx),  with  one  fifth  of  the  water  tapa 
metered,  the  consumption  was  116  gallons  in 
1899;  in  Lowell,  one  third  metered,  it  is  80; 
in  Providence,  three  fourths  metered,  it  is  57 ; 
in  Morristown,  N.  J.,  where  all  supplies  are 
metered,  it  is  only  40  gallons. 

Bayles,  House  and  Drainage  and  Water  Ser- 
vice;  Deutsches  Bauhandbuch;  Folwell,    Water 
Supply;  Gerhard,  Sanitary  Engineering  of  Build, 
ings,  Vol.  2  ;  Handbuch  der  Architectur,  Part  III., 
Vol.  4. 

—  W.  P.  Gerhakd. 

WATBR-TIOHT.  Impenetrable  by  water. 
(See  Waterproof.) 
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W ATBRWORK ;  WATER  WORKS.    A 

construction,  or  engine,  for  conducting,  forcing, 
distributing,  or  otherwise  disposing  of  water. 
The  aggregate  of  constructions  and  appliances 
for  the  collection,  storage,  and  distribution  of 
water  for  domestic  service,  for  the  working  of 
machineiy,  or  otherwise  for  the  practical  use 
of  a  community,  or  for  the  purpose  of  maintain- 
ing fountains,  waterfalls,  and  other  similar  orna- 
mental features  of  a  park  or  garden. 

WATTLB.  Basket  work;  a  framework 
composed  of  interwoven  rods  or  twigs. 

WATTLE  AND  DAB;  WATTLE  AND 
DAUB.  Building  with  wattle  work  plastered 
with  clay  or  mud. 

WATTUKQ.  A  method  of  construction 
by  the  interweaving  of  boughs,  rods,  canes, 
withes,  vines,  etc. 

WAX  PAINTINa.  That  done  with  a 
medium  composed  of  wax  dissolved  in  an  essen- 
tial oil,  such  as  turpentine ;  although  this  may 
be  modified,  if  desired,  by  other  ingredients. 
The  following  medium  has  been  used  success- 
fully for  more  than  twenty  years  in  America : — 

4  oz.  apothecary's  white  wax.  J  lb.  Venice  tur- 
pentine. 1  qt.  spirits  of  turpentine.  The  wax  and 
turpentine  to  be  melted  together,  then  the  spirits 
of  turpentine  to  be  stirred  in  gradually  and  the 
whole  made  to  boil. 

If  the  medium  be  too  stiff,  add  spirits  of  tur- 
pentine. It  can  be  kept  for  an  indefinite  time 
without  ii\jury.  The  unctuous  nature  of  Venice 
turpentine — an  oleo-resinous  substance — facili- 
tates the  working  of  the  colours  and  ultimately 
hardens  them.  This  medium  combines  per- 
fectly well  with  the  ordinary  oil  colours;  but 
experience  counsels  the  avoidance  of  oil,  or,  at 
least,  its  reduction  to  a  mimimum.  If  the  wall 
to  be  painted  is  of  a  porous  nature,  such  as 
stone,  plaster,  unprimed  wood,  or  canvas,  satu- 
rate it  with  the  medium  and  let  it  dry  for  a 
day  or  two.  Were  the  picture  to  be  painted 
directly  on  stone,  the  "burning  in"  of  the 
medium  would  be  desirable.  When  the  picture 
is  to  be  painted  on  a  previously  existing  ground 
of  oil  paint,  the  addition  of  a  small  amount  of 
linseed  oil  to  the  medium  is  advisable  for  the 
first  painting  —  not  subsequently  —  to  prevent 
possible  scaling.  The  advantages  of  wax  paint- 
ing for  mural  decoration  may  be  summarized  as 
follows :  — 

(1)  Its  durability.  Wax  resists  moisture  and 
the  action  of  acids  and  sulphuretted  hydrogen 
gas. 

(2)  Its  flat  surface  and  exquisite  airy  tones. 
It  has  low-toned  and  transparent  capabilities 
too ;  may  be  polished,  burnt  in  by  means  of  the 
brazier,  and  even  varnished. 

(3)  Its  impasto,  equalling  that  of  oils  without 
the  latter's  tendency  to  darken. 

(4)  Its  quick-drying  qualities,  that  enable  the 
painter  to  complete  the  work  in  hand  at  a  sit- 
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ting,  or  to  continue  it  without  fear  of  subsequent 
cracks.  —  Fbedekic  Crowninshield. 

WEATHER  (v.  t.).  To  slope  or  cut  or 
build  with  a  slope,  as  the  upper  surface  of  any 
projecting  buttress,  moulding,  window  head, 
sill,  or  other  exposed  feature,  so  as  to  shed  the 
water.    (See  Weathering.) 

WEATHER  (v.  i.).  To  suffer  change  (not 
always  deterioration)  by  exposure  to  the  weather. 
A  stone  weathers  better  if  laid  in  its  natural 
bed,  and  wood  if  painted.  Stone  is  often  much 
improved  in  appearance  by  Weathering  (which 
see). 

WEATHER  BACB:.  Any  application  to 
or  treatment  of  the  back  of  a  wall  to  render  it 
more  impervious  to  wind  or  water,  as  back 
plastering,  coats  of  tar  or  asphaltum,  layers  of 
sheathing  paper,  etc. 

WEATHER  BOARD.  A  board  which, 
when  laid  horizontally  over  any  construction, 
its  thinner  edge  overlapping  the  thicker  edge 
of  a  corresponding  board  above,  protects  the 
surface  so  covered  firom  the  weather.  (See 
Clapboard ;  Novelty  Siding,  under  Siding.) 

"WEATHERCOCB:.  a  vane;  especi^dly  a 
vane  in  the  form  of  a  cock,  as  an  emblem  of 
vigilance,  often  associated  with  a  horizontal 
cross  bearing  on  the  ends  of  its  arms  the  letters 
N.  S.  £.  and  W.,  to  denote  the  points  of  the 
compass.     (See  Vane.) 

"WEATHERINQ.  A.  The  inclination  given 
to  any  upper  surface,  as  in  Weather  (v.  t.).  (See 
Amortisement.) 

B,  The  process  of  undergoing  change  which 
is  caused  by  the  action  of  the  weather.  In  this 
respect  stone,  brick  masonry,  unpainted  wood, 
and  the  like,  are  to  be  very  carefully  studied, 
the  different  kinds  and  qualities  of  each  of  these 
materials  being  very  different  in  the  character 
of  their  weathering.  In  some  materiab  the 
effect  of  time  on  a  building  is  almost  wholly 
beneficial,  giving  to  the  sur£EU%  a  beauty  of  tint 
which  nothing  else  can  imitate,  and  which  is 
entirely  destroyed  by  "restoration,"  or  by 
cleansing  or  scraping  of  the  surface.  Weather- 
ing is  often  modified  by  smoke,  as  in  London, 
and  by  exhalations  from  salt  water,  as  in  Ven- 
ice ;  but  apart  from  these  influences  it  should 
be  welcomed,  and  materials  should  be  chosen 
with  express  reference  to  the  favourable  change 
in  their  colour  resulting  from  continued  expos- 
ure. Painted  exteriors  are  generally  unsuscep- 
tible to  this  influence,  for  the  ii^juiy  done  to 
painting  by  the  weather  is  repaired  by  other 
painting.  The  cast-iron  fronts  of  American 
cities  are  kept  freshly  painted,  the  colour  often 
changing.  We  have  no  means  of  judging 
whether  the  polychromatic  decoration  of  Greek 
and  Qreco-Roman  buildings  was  constantly 
renewed,  but  it  may  be  assumed  that  it  was 
kept  in  what  appear^  to  the  custodians  good 
and    fresh    condition.       The    picturesqueness 
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caused  by  weathering  seems  not  to  have  ap- 
pealed to  the  peoples  of  antiquity.  Painted 
surfaces  of  wood,  like  those  of  old  clapboarded 
and  shingled  houses  in  America,  often  receive  a 
very  eifective  weathering  when  the  paint  has 
not  been  renewed  for  many  years  and  that 
which  clings  to  the  wooden  surface  has  become 
dim.  In  this  way,  houses  seventy  years  old, 
or  more,  are  sometimes  as  beautiful  as  if  they 
had  never  been  painted.  The  weathering  of 
unpainted  wood,  as  in  the  case  of  shingled 
roofs,  differs  greatly  according  to  the  kind  of 
wood  employed ;  thus,  some  shingles  receive  an 
exquisite  pearly  gray  which  no  stain  or  paint 
can  equal  for  beauty ;  (see  col.  637).  —  R.  S. 

WEATHER  STRIP.  A  slender  strip  of 
wood  or  metal,  sometimes  moulded,  to  which  a 
strip  of  cloth,  or  more  properly  of  rubber,  b 
attached,  so  that  when  secured  to  the  jambs  of 
a  door  or  window,  and  acijusted  so  as  to  bear 
against  the  door  or  sash  closely,  the  weather  is 
effectually  excluded. 

"WEATHERVANE.  Same  as  Vane,  A 
(compare  Weathercock). 

"WEB.  A.  The  vertical  plate  connecting 
the  two  horizontal  plates  or  flanges  of  a  steel 
or  iron  beam  or  girder,  as  in  an  I  beam. 

B.  The  blade  of  a  saw. 

C.  The  flat  part  of  a  key  which  enters  the 
lock. 

WEBB,  JOHN;  architect;  b.  1611  (in 
London);  d.  Oct.  24,  1672. 

Webb  was  a  nephew  and  pupil  of  Inigo 
Jones  (see  Jones,  I.),  whose  only  daughter  he 
married.  He  carried  out  many  buildings  from 
Jones's  designs. 

Redgrave,  Dictionary  of  Artists. 

WEDQE.  A  solid  body  bounded  by  two 
planes,  which  meet  at  a  veiy  acute  plane  angle, 
and  by  at  least  three  other  planes.  The  periect 
wedge  is  used  only  as  a  tool,  but  truncated 
wedges  are  used  for  arch  solids  (see  Arch  ;  Vous- 
soir),  and  the  Lewis  consists  of  such  wedges 
acting  together. 

Foxtail  Wedge.     (See  under  F.) 

WEIQHT  (I.).  The  force  of  gravity  acting 
vertically,  as  in  the  case  of  a  pillar  or  horizon- 
tal lintel,  or  diagonally,  as  along  the  line  of  a 
rafter.     (See  Stress.) 

Breaking  Weight.  The  weight  which  is 
just  suflicient  to  break  a  bar,  beam,  or  the  like. 

CruBhiiig  Weight.  The  weight  which  is 
found  sufficient  to  crush  a  solid,  as  a  prism  or 
cube,  of  known  dimensions. 

Shearing  Weight.     (See  under  Shearing.) 

WEIGHT  (II.).  For  a  window.  (See  Sash 
Weight.) 

WELDING.  The  process  of  uniting  or  con- 
solidating two  pieces  of  metal  by  hammering  or 
compression,  with  or  without  previous  softening 
by  heat.  With  most  metals  this  process  is  ac- 
complished just  before  the  actual  fusing  point 
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of  the  surfaces  to  be  united  is  reached,  the 
fusing  being  done-  in  the  forge,  by  blow  pipe,  by 
a  hot  iron,  or  by  a  current  of  electricity,  and 
the  union  of  the  abutting  points  so  treated 
being  obtained  by  compression,  by  percussion, 
or  by  both,  according  to  the  nature  of  the  metal. 
'WELL.  A,  Primarily  a  spring  which  wdls 
up  from  the  earth. 

B,  More  usually  a  deep  pit,  usually  cylindri- 
cal in  form,  and  comparatively  small  in  diame- 
ter, by  means  of  which  access  is  given  to  a 
spring  deep  in  the  earth.  Ordinarily  the  water 
is  drawn  from  such  a  well  by  means  of  a  bucket ; 
but  there  are  a  few  cases  in  which  access  to  the 
water  is  gained  by  more  elaborate  means.  Thus, 
in  the  remarkable  well  at  Orvieto,  called  Pozzo 
di  San  Patrizio,  the  cylinder  is  180  feet  deep 
and  nearly  50  feet  in  diameter,  and  this  is  filled 
with  a  tower  or  shaft  of  masoniy,  double- walled, 
containing  between  the  walls  two  continuous 
spiral  staircases,  which  occupy  the  same  space 
in  the  tower,  that  is  to  say,  a  person  ascending 
or  descending  by  one  of  the  spirals  has  the 
other  above  and  also  below  him.  The  water, 
filling  a  cylindrical  cistern  at  the  bottom,  is 
reached  in  this  way,  and  is  brought  to  the  sur- 
face on  the  backs  of  asses,  and  by  similar  means. 
Illustrations  of  this  well  can  be  seen  in  the 
book  entitled  Stampe  del  Duomo  di  Orvieto^ 
published  at  Rome,  1791.  (Compare  Well 
Curb.) 

C.  An  open  space,  more  or  less  enclosed, 
and  commonly  of  small  dimensions  as  compared 
to  its  height.  Thus,  the  open  space  between 
walls  in  which  a  stair  or  elevator  is  placed  may 
be  spoken  of  as  a  well,  while  the  term  is  equally 
applicable  to  a  wellhole  in  its  more  specific 
meaning.  —  R.  S. 

Absorbing  WeU.  A  well  sunk  through 
impervious  strata  to  enable  surface  water  to 
reach  an  absorbent  stratum  and  so  be  carried 
away.     Called  also  Drain  Well ;  Waste  Well. 

Drain  Well.     Same  as  Absorbing  Well. 

Waste  WeU.     Same  as  Absorbing  Well. 

wjtuuL  CURB.  A  parapet  or  low  wall 
built  at  the  mouth  of  a  well  to  prevent  persons 
or  beasts  from  falling  into  it,  and  so  arranged 
as  to  allow  of  drawing  of  the  water  under 
proper  conditions.  The  term  may  be  taken  to 
cover  also  the  appliances  for  drawing  the  water, 
so  far  as  they  are  constructive  in  character  and 
not  mere  pieces  of  machinery.  The  well  curb 
of  common  wells  at  farmhouses  in  America  and 
largely  in  England  is  of  wood,  and  often  has  a 
slight  roof  overhead.  This  is  sometimes  en- 
larged into  a  decorative  piece  of  architecture, 
especially  for  a  well  on  the  village  green,  or  the 
like,  or  when  a  memorial  purpose  b  attached 
to  it. 

The  well  curbs  of  the  Middle  Ages  have 
generally  perished.  There  are,  however,  some 
elaborate  wrought-irou  canopies  and  herses  ex- 
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iBting,  ae  notably  in  Nuremberg  and  cities  of 
Belgium,  Bome  of  which  have  come  down  but 
little  altered  from  the  fifteenth  centuiy.     Very 
splendid  well  curbs  of  architectural  character 


s 


exist  in  some  towns  of  Italy.  Thus,  one  in 
Pienza,  attached  to  the  Palazzo  Ficcolomini, 
has  two  columns  upon  which  rests  a  trabeated 
structure  treated  on  either  side  like  a  classical 
entablature,  and  trom  the  under  surface  or 
soffit  of  tliis  trabeation  is  suspended  the  wheel 
and  other  machinery  for  the  buckets  of  the 
well.  Another  at  San  Gimignano  in  Tuscany 
is  much  more  simple  and  probably  earlier.  In 
character  it  is  still  somewhat  mediffival  and 
probably  dates  from  the  early  fifteenth  centuiy. 
The  horizontal  beam  of  stone  in  this  case  is 
supported  on  simple  uprights  which  are  carried 
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out  on  the  inner  side  with  corbels,  so  as  to 
diminish  the  free  bearing  of  the  lintel,  which  is 
loaded  with  a  small  omamental  superstructure. 
(S^  Vera  da  Pozzo,)  —  R.  S. 

WiaiJaiS,  FRAMTZ;  engineer  ;d.  Dec.  6, 
1897. 

A  Belgian  engineer.  Ha  was  vice-president 
of  the  jury  of  Classe  66  {civil  engineering)  at 
the  Paris  Exposition  of  1878.  For  a  long  time 
he  directed  the  works  at  the  Pabis  de  Justice 
at  Brusseb  (Belgium). 

Necrotogie  in  Construflion  Xoderne,  Dec.  18. 
1897. 

WBUiHOIiEL  Any  open  area  of  which 
the  vertical  dimensions  generally  predominate 
over  the  horizontal,  and  in  this  general  sense 
not  to  be  distinguished  from  Well,  C,  except  as 
being  smaller.  In  its  most  specific  use,  the 
clear  vertical  space  about  which  a  stair  tarw, 
or  between  a  stair  and  a  landing  or  passage 
parallel  to  it ;  usually  limited  by  the  hand  rail ; 
but  not  the  hole  in  any  one  floor  as  commonly 
as  the  vertical  space  left  open  through  two  or 
more  stories. 


Wkll  Cubb;  Piaeza  det  Siohori.  Vekoka.    Tna 
CoRB  Proper  and  thk  Coi,rxNH  avd  Crims- 

BEAH  ARB  OF  MaRBLE  ;    THE  BoX  WITH  WlCKXT 

IS  OF  Wood,  and  Tshporart. 

WELL  HOUSB.  A  small  bouse  or  pavilion 
built  over  a  well. 

WUHWB,  CLAUX  DE.  (See  Haus  de 
Werwe.) 

WEST  END.     (See  Orientation.) 


WELL  CURB  IN  THE  OLD  MARKET,  HAYENCE,  DATED  1526. 
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WEST   INDIB8,  ARGHTTBCTURB   OF. 

That  of  the  islands,  their  country  districts  and 
their  towns,  some  of  which  latter  are  of  ancient 
establishment  and  contain  buildings  of  the  six- 
teenth century,  and  those  which  have  imme- 
diately succeeded  them,  while  others  are  in 
architectural  character  entirely  of  the  nineteenth 
centuiy,  and  not  of  its  earliest  years.  The 
number  of  communities  is  so  great  and  they 
Bie  individually  so  petty,  the  number  of  na- 
tionalities and  of  national  influences  represented 
by  these  communities  is  so  large,  that  nothing 
can  be  done  here  more  than  to  call  attention  to 
a  few  of  those  marked  peculiarities  which  make 
the  architecture  of  the  islands  interesting  to  the 
student  of  planning  and  design. 

It  wiU  readily  be  understood  that  the 
churches  are  not  strongly  differentiated  ^m 
those  of  Europe.  The  cathedrals  and  larger 
churches  of  Cuba,  Santo  Domingo,  and  Puerto 
Rico  are,  like  those  of  Mexico,  reflexes  of  the 
buildings  of  Spain  of  slightly  earlier  date,  nor 
are  there,  as  sometimes  in  Mexico,  any  novel 
principles  inherent  in  their  design.  The  Angli- 
can church  of  the  comparatively  wealthy  town 
of  Port  of  Spain,  Tiinidad,  is,  in  its  plan,  its 
general  appearance,  and  its  location  among 
trees,  a  slighter  and  less  cared  for  English 
parish  church,  and  that  is  all.  The  proclivities 
of  men  of  the  south  of  Europe  are  seen  in  the 
solid  masonry  of  the  Spanish  buildings,  and 
those  of  the  English  builders  of  the  first  half  of 
the  nineteenth  century  are  equally  visible  in  the 
slight  structure  last  named.  The  Spanish  feel- 
ing for  design  is  well  shown  in  the  cathedral  at 
Cienfuegos  in  Cuba,  and  something  of  it  is  visi- 
ble in  the  church  of  Guadaloupe  in  the  same 
island,  as  also  in  the  cupola  and  its  arrange- 
ment at  Guayama,  Puerto  Rico.  On  the  other 
hand,  there  is  here  and  there  among  the  British 
colonies  a  small  attempt  at  modern  Victorian 
Gothic  church  building,  but  it  is  never  of  im- 
portance. The  British  settler,  even  in  the 
oldest  colonies,  seldom  thinks  that  he  has  come 
to  stay;  the  permanent  resident,  "the  West 
Indian,"  exists,  but  there  are  not  enough  of  him 
to  make  a  church  building  community. 

The  public  buildings  are  impossible  to  classify. 
There  is  here  one  of  considerable  importance ; 
and,  again,  in  another  colony,  equally  large  and 
rich,  there  is  nothing  which  deserves  remark  on 
account  of  its  plan  or  disposition,  or  which,  in 
its  exterior  design,  differs  from  a  private  house 
somewhat  enlarged,  or  from  two  or  three  private 
houses  side  by  side.  Thus,  in  the  great  British 
colony  of  Trinidad,  the  governor  lived  in  a  cot- 
tage which  was  nothing  more  than  the  Lodge 
attached  to  the  Botanical  Garden  near  Port  of 
Spain,  until  about  1876,  when  a  new  house  was 
finished  which  has  since  been  the  gubernatorial 
palace.  Even  the  new  house  is  small  compared 
with  an  English  country  mansion,  but  it  is  still 
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a  national  or,  at  least,  a  provincial  building  of 
some  dignity.  So  the  Captain  Generars  palace 
at  Havana — long  and  low,  with  only  one  story 
above  the  ground  floor  arcade  —  has  not  a  very 
imposing  character,  but  its  patio  within  is  dig- 
nified ;  and  so,  to  an  even  gi^eater  degree,  is  the 
court  of  the  Club  House,  which  our  newspaper 
writers  call  the  "  Spanish  Casino,"  at  Havana. 
At  Mayaguez,  Puerto  Rico,  is  a  town  hall  not 
badly  designed,  with  an  order  of  pilasters  in  the 
principal  story  and  lai^  open  arches  between, 
and  this  fronts  upon  a  plaza  which  is  laid  out 
with  a  really  imposing  disposition  of  pilasters 
and  terraces,  though  on  a  small  scale. 

There  must  here  be  mentioned  some  of  the 
curious  conditions  which  obtain  in  a  climate 
where  there  has  never  been  frost  in  the  memory 
of  man,  and  where  the  range  of  temperature 
is  very  moderate  indeed.  Thus,  where  there  is 
no  frost,  the  conditions  which  govern  masonry 
are  radically  different.  Water  is  hardly  to  he 
feared  by  brickwork,  even  when  only  fairly  well 
laid,  where  the  thermometer  never  goes  below 
65°.  If  one  walks  through  the  streets  of  Char- 
lotte Amalia,  the  one  town  of  Saint  Thomas 
and  a  busy  free  port,  as  soon  as  the  streets 
begin  to  climb  the  steep  hillsides  back  of  the 
town,  it  will  be  noted  that  the  whole  street, 
carriage  way,  foot  way,  street  gutters,  and  all, 
are  arranged  to  take  a  sudden  and  overwhelm- 
ing flood  of  water.  In  the  same  town  a  great 
deal  has  been  done  of  late  years  in  the  building 
of  comfortable  small  houses,  and  in  the  dressing 
up  and  fitting  with  pretty  garden  walls,  and  the 
like,  of  these  and  of  the  older  dwellings;  and 
all  these  accessory  structures  are  built  of 
masonry — of  good  average  brickwork  laid  in 
lime  mortar  and  rather  prettily  and  fantastically 
adorned  with  the  material  itself.  No  precau- 
tions ai'e  taken  against  the  "  heaving  "  or  '*  lift- 
ing "or  "  creeping  "  of  these  copings,  or  of  the 
foundations;  nor,  indeed,  is  it  necessary  to 
guard  your  foundation  against  anything  except 
the  direct  rush  of  a  summer  flood.  Every  one 
who  knows  our  New  England  towns  is  some- 
what familiar  with  that  curious  coping  which  is 
made  of  large  boulders,  roughly  dressed  on  one 
side  so  as  to  form  a  bed,  and  then  laid  upon 
the  top  of  a  wall,  their  great  mass  preventing 
for  a  few  years  any  disturbance  from  frosts,  and 
the  spaces  between  them,  triangular  or  other- 
wise, being  covered  as  best  may  be  for  one 
season  at  a  time.  It  is  precisely  in  the  other 
way  that  the  Danish  mason  works  in  the 
tropics.  He  will  set  a  flight  of  steps  the  whole 
width  of  the  street,  alternating  with  the  slopes 
above  and  below,  —  providing,  in  short,  a  stair- 
way a  cordone  where  the  grade  is  too  steep  for 
a  ramp ;  and  he  builds  these  steps  of  brick  set 
on  their  edges,  so  that  each  tread  is  composed 
of  the  face  or  narrower  surface  of  the  bricks  set 
close  together  with  a  small  mortar  joint.     This 
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is  found  to  wear  perfectly  well,  for  the  narrow 
joint  and  the  fairly  well-mixed  and  well-laid 
mortar  defy  the  rush  of  the  warm  rains  even 
when  these  have  accumulated  in  the  hillside 
above  and  rush  down  in  torrents. 

Now,  the  dwelling  bouses  of  olden  time  seem 
to  have  taken  little  note  of  these  pecidiarities 
of  climate,  and  still  less  of  those  requirements 
of  life  in  the  tropics  which  the  older  lands  of 
the  sun  —  India,  North  Africa,  and  Java  — 
have  studied.  The  houses  of  even  sixty  years 
ago  are  European  houses,  differing  in  little 
except  their  somewhat  inferior  construction 
from  the  house  of  the  mother  country  —  Spain, 
Great  Britain,  Holland,  Denmark.  The  town 
of  Willemstadt,  at  Cura^,  presents  on  its 
harbour  fronts  just  such  rows  of  gabled  houses 
as,  in  the  seventeenth  century  and  to  day,  faced 
and  still  face  the  canals  of  Amsterdam.  The 
dwelling  house  on  a  village  street  in  Cuba,  as 
in  the  towns  of  the  Spanish  Main  (Puerto 
Gabello,  Oumana,  Caracas,  Ciudad  Bolivar),  is 
Spanish  in  character,  low,  with  but  few  open- 
ings on  the  frt)nt,  and  those  heavily  fenced,  the 
monstrous  cage  of  stout  wooden  bars  built  out 
a  foot  or  more  from  the  face  of  the  wall,  so  that 
the  inhabitant  leaning  on  the  sill  can  look  up 
and  down  the  street  through  the  bars  which 
form  the  flanks  of  each  cage.  If  few  of  these 
houses  are  built  in  the  orthodox  way  around  a 
patio,  it  is  because  the  simplicity  of  life  and  the 
small  amount  of  money  spent  upon  each  resi- 
dence has,  in  most  cases,  prevented  this.  In- 
stead of  a  court  surroimded  on  every  side  with 
a  colonnade  with  rooms  opening  from  this,  quite 
like  a  Roman  peristyle  and  its  adjoining  apart- 
ments, a  Spanish  colonial  house  of  medium  size 
is  apt  to  consist  of  a  building  on  the  street  in 
front,  another  building  on  the  street  or  alley  in 
the  rear,  and  an  open  yard  between,  divided 
from  the  neighbouring  property  by  a  high 
masonry  wall  on  each  side,  and  affording  in 
one  comer  of  its  breezy  extent  the  most  com- 
fortable place  for  the  family  meals,  served  at 
a  table  beneath  an  awning.  These  houses  are 
built  directly  upon  the  ground,  with  but  seldom 
any  cellarage  below  the  principal  floor,  which, 
indeed,  is  laid  with  briclu  or  tiles  upon  a  pre- 
pared surface  —  with  nothing  else  to  separate  it 
from  the  natural  soil. 

In  the  above,  and  in  similar  ways,  the 
European  house  has  become  adapted  to  tropical 
requirements ;  but  this  change  is  more  marked 
in  the  recent  dwellings,  that  is  to  say  in  those 
of  the  last  thirty-five  years,  than  in  those  of  any 
previous  epoch.  Thus,  it  has  been  customary 
during  those  years  to  alter  the  town  houses 
from  their  original  aspect,  as  of  town  houses  in 
Southern  Europe,  by  building,  outside  of  their 
stone  walls,  long  stretches  of  wooden  galleries 
which  are  enclosed  on  the  outer  face  by  jalousies. 
This  involves  great   changes  in   the  internal 
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economy.  Suppose  a  house  standing  at  the  cor- 
ner of  two  streets ;  on  each  side  fronting  upon 
the  street  and  its  own  garden,  however  small  the 
latter  may  be,  you  build  a  gaUery,  like  a  veranda, 
but  enclosed  everywhere  with  light  woodwork 
with  slats  like  those  of  the  Venetian  blind,  but 
broader.  These  slats  are  generally  fixed,  but 
every  now  and  then  there  is  a  panel  which  opens 
on  hinges,  and  every  now  and  then  there  is  a 
glass  window  set  into  the  slatted  wall,  the  pur- 
pose of  that  window  being  to  give  a  free  outlook 
during  the  torrential  summer  rains,  when  all 
jalousies  must  be  kept  tightly  closed.  The  floor 
of  this  veranda  is  on  the  level  of  the  floor  of 
your  rooms  within  ;  therefore,  you  cut  the  win- 
dow-back or  allege  away,  you  remove  the  glazed 
sash  entirely,  and  leave  free  exit  from  the  rooms 
within  to  the  gallery.  This  gallery  increases 
the  size  of  your  house  by  just  so  much.  There 
is  no  longer  any  provision  for  shutting  out  the 
external  air.  The  pretence  of  the  necessity  of 
shutting  casements  or  sash  like  those  of  Europe 
is  dismissed.  Some  centuries  of  experience  have 
proved  to  the  inhabitants  that  there  is  no  day  in 
the  year  when  a  thorough  draft  is  not  desirable, 
and,  therefore,  one  ceases  to  shut  out  the  winds 
of  heaven,  and  resorts  instead  to  various  devices 
for  protecting  the  flames  of  kerosene  lamps  or 
candles  from  too  direct  sweep  of  the  wind. 
Nothing  else  is  to  be  feared,  for  there  are  no 
fires  nor  any  fireplaces  in  the  house,  and  dust 
must  needs  be  allowed  to  come  in  freely  and 
settle,  even  in  the  course  of  a  few  hours,  visibly 
upon  floors  and  furniture.  These  galleries  are 
never  on  the  street  level,  nor,  in  the  country 
houses,  are  they  very  often  as  near  the  ground 
as  the  verandas  in  the  United  States.  In  the 
city  the  sidewalk  is  left  beneath  the  gallery, 
which  is  supported  on  posts,  and  in  the  coimtry 
the  better  houses  have  the  family  rooms  raised 
a  half  stoiy,  or  even  a  whole  story,  above  the 
ground  level,  and  the  first  gallery  is  also  at 
that  height,  level  with  the  floor  to  which  it 
corresponds. 

The  effect  of  all  this  upon  the  architectural 
appearance  of  the  streets  is  very  great.  The 
street  of  a  prosperous  town  in  a  colony  of  mod- 
ernized tendencies  shows  an  almost  unbroken 
row  of  what  seem  to  be  large  wooden  houses 
walled  entirely  with  window  shutters.  The  fact 
that  there  is  a  stone  or  a  brick  house  inside  of 
this  outer  shell  concerns  no  one.  As  for  the 
larger  dwellings  in  town  or  country,  where  the 
structure  is  newly  arranged  or  rearranged,  and 
where  there  has  been  money  enough  to  do  things 
in  a  feirly  convenient  way,  the  marked  peculiar- 
ity is  the  opening  up  of  all  partitions  so  that 
the  trade  wind  may  search  out  every  comer  of 
the  dwelling.  Thus,  in  a  merchant's  dwelling 
house  of  Barbados,  Trinidad,  or  Jamaica,  to 
name  the  British  islands  only,  the  drawing- 
rooms  and  sitting  rooms  open  into  each  other 
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and  into  the  entrance  passage  or  staircase  hall 
by  doorways  set  close  together — 4  feet  8  inches 
of  doorway  to  2  feet  4  inches  of  pier ;  and  these 
doorways  are  not  filled  by  doors,  either  sliding  or 
hinged,  nor  have  they,  in  most  cases,  porti^reSy 
unless  those  of  the  most  absolutely  movable 
quality,  easy  to  put  up  and  easy  to  take  down 
and  put  away.  In  like  manner,  partitions 
dividing  the  bedrooms  are  very  often  kept  to  the 
height  of  8  feet  or  thereabouts,  the  remaining 
space  below  the  ceiling  left  open  with  the  slight- 
est railing  of  wood  filling  up  the  space  between 
the  solid  partition  and  the  ceiling.  Whatever 
inconvenience  this  may  cause,  as  not  preventing 
the  free  transmission  of  sound  from  room  to 
room,  is  put  up  with  for  the  sake  of  the  free 
admission  of  air.  And  in  this  connection  we  are 
reminded  of  the  great  hospital  at  Port  of  Spain, 
and  the  boast  of  the  physician  in  charge  con- 
cerning its  perfect  ventilation.  The  ventilation 
consists  of  the  admission  of  the  winds  as  they 
blow,  freely,  throughout  the  rooms,  above  a 
height  of  about  7  feet.  The  7-foot  screen 
shelters  the  patients'  beds,  the  space  above  that 
and  to  the  ceiling  is  the  opening  for  "  ventila- 
tion." Slowly  the  northern  European  mind  has 
,  reached  the  conclusion  that  conditions  are  difier- 
'*  ent  in  the  heavenly  climate  of  the  West  Indies, 
and  has  accepted  the  novel  situation. 

The  above  are  the  marked  peculiarities  of 
building  among  the  West  Indian  islands.  The 
conditions  of  the  time  are  not  favourable  to  the 
development  of  a  new  style  of  architecture.  In 
an  architectural  epoch  these  new  principles  of 
planning  and  building  might  be  expected  to 
develop  something  very  interesting  in  an  artistic 
way,  and  that  before  many  years  had  passed. 

—  R.  S. 

WESTMINSTER     HALL.       (See    under 

Hall.) 

"WESTMINSTER  PALACE.  In  London; 
originally  an  irregular  group  of  buildings  of 
many  epochs,  which  was  nearly  all  destroyed 
by  fire  in  1834.  Since  that  time  the  new 
palace  at  Westminster  has  been  built,  which  is 
nothing  more  than  the  legislative  palace  of  the 
United  Kingdom  of  Great  Britain  and  Ireland, 
or,  as  it  is  more  commonly  called,  the  Houses 
of  Parliament.  This  building  was  designed  by 
Charles  Barry,  who  was  knighted  after  the 
completion  of  the  work.  Westminster  Hall 
forms  the  public  entrance  to  the  building,  and 
this  disposition  has  saved  that  important  struc- 
ture from  serious  alteration,  the  taking  down 
and  the  repairing  of  the  southern  wall  being  the 
only  change  made.  The  building  encloses 
eleven  principal  courts.  The  official  residence 
of  the  Speaker,  the  Sergeant-at-Arms,  Librarian, 
and  other  officers  of  the  House  of  Commons, 
and  of  similar  officers  of  the  House  of  Peers, 
are  included  in  the  structure.  The  whole  build- 
ing is  an   elaborate  piece  of  Tudor  Gothic, 

1043 


WHISPERING  GALLERY 

rather  successfully  maintained  throughout,  but 
the  exterior  is  a  rather  monotonous  piece  of 
panelling,  similar  in  all  its  parts,  and  there 
is  not  much  satisfaction  for  the  enthusiast  in 
fine  art,  except  in  the  study  of  a  few  of  the 
large  and  important  wall  paintings. 

The  greatest  pecidiarity  is  the  arrangement 
of  the  two  legislative  chambers.  The  House  of 
Commons  affords  sittings  for  only  about  two- 
thirds  of  its  members,  and  this  on  benches 
which  have  no  divisions,  and  are  like  the  pews 
in  a  church.  There  are  no  desks  or  other 
conveniences  for  papers  or  for  writing.  The 
accommodation  for  strangers,  too,  is  extremely 
limited,  for  the  galleries  on  both  sides  of  the 
House  are  for  members,  and  the  lower  gallery 
over  the  Speaker  is  for  reporters.  Strangera, 
then,  are  admitted  to  two  galleries  at  the  end 
opposite  the  Speaker,  containing  in  all  about 
two  hundred  sittings,  and  women  are  admitted 
only  to  the  galleiy  behind  the  Speaker  and 
above  the  reporters;  which  is  fitted  with  a 
grating  in  front  and  resembles  a  cage.  The 
chamber  is,  indeed,  very  small,  its  dimensions 
being  given  generally  as  45  by  70,  and  41  feet 
high,  and  the  retention  of  it  in  this  form,  so 
that  all  speakers  can  be  easily  heard  and  all 
debates  be  kept  conversational  and  easy,  seems 
to  be  the  reason  for  the  anomalies  above  men- 
tioned. The  House  of  Peers  is  larger,  a  little 
wider  and  higher,  and  nearly  100  feet  long. 
It  is  also  much  more  elaborately  fitted. 

—  RS. 

WESTON,  WILLIAM  DE ;  architect. 

William  de  Weston  built  S.  Stephen's 
Chapel,  Westminster,  in  the  reign  of  Edward 
III. 

Redgrave,  Dictionary  of  Artists, 

WHEBLIKQ  STEP.     (Same  as  Winder.) 

WUISPERINQ  QALLER7.  A  room, 
natural  or  artificial,  so  shaped  that  a  whbper 
or  other  faint  sound,  produced  at  a  particular 
point,  can  be  heard  at  some  distant  point  with 
remarkable  loudness. 

Whispering  galleries  are  usually  accidental, 
but  may  without  difficulty  be  predetermined. 
They  are  of  two  general  types  —  focussing  and 
conducting.  In  the  one  the  sound  diverging 
from  the  source  is  received  upon  some  concave 
reflecting  surface,  and  is  concentrated  again  at 
the  conjugate  focus.  One  of  the  beat  and  most 
accessible  examples  of  this  type  is  the  Statue 
Hall  —  the  old  chamber  of  the  House  of  Rep- 
resentatives—  in  the  Capitol  at  Washington. 
The  ceiling  of  this  is  a  very  considerable  por- 
tion of  the  surface  of  a  sphere  whose  centre  is 
near  the  floor.  Standing  at  the  centre  of  this 
sphere,  one  can  hear  his  own  whisper  returned 
to  him.  Standing  at  one  side  of  this  point,  he 
can  whisper,  especially  if  he  turn  his  face 
toward  the  ceiling,  to  a  person  standing  at  an 
equal  distance  on  the  other  side  of  the  centre. 
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For  any  poeition  of  the  speaker  there  is  a  cor- 
reaponding  point  at  which  the  whisper  is  more 
or  less  acriirately  focussed.  The  ceiling,  paiuted 
80  that  it  appears  deeply  panelled,  is  amootli. 
Had  the  ceiling  been  panelled,  the  reflection 
would  have  been  irregular  and  the  effect  very 
much  Tedu:;e<l.  The  most  accurate  form  for  a 
whispering  gallery  ia  that  in  which  the  reflect- 
ing Burfaee  is  a  considerable  portion  of  the  sur- 
face of  an  ellipsoid,  that  has  for  its  foci  the 
two  points  between  which  there  ia  to  be  a 
communication. 

The  second  type  of  whispering  galleiy  ia  best 
illustrated  in  the  dome  of  S.  Paul's  cathedral, 
London.  A  whisjier  cluse  to  and  along  the 
smooth  concave  wall'ia  continually  deflected 
inward  upon  itself  by  the  wall,  is  prevented 
from  spreading,  and  is  thus  conducted  with  but 
slightly  diminished  intensity  to  the  other  side 
of  the  dome.  The  sound,  travelling  from  the 
source  by  great  circles,  concentrates  again  at 
the  opposite  end  of  the  diameter  on  which  the 
sound  is  produced.  The  spherical  form  is,  there- 
fore, in  this  case  the  best. 

The  essential  difference  between  the  two 
types  is :  thitt  in  the  first  the  sound  ia 
brought  to  a  focua  after  a  single  reflection  ;  in 
the  second  it  is  brought  from  the  one  point  to 
the  other  by  a  series  of  reflections  at  short 
intervals,  and  it  is  in  this  sense  that  it  is 
spoken  of  as  conducted.  In  the  second  case, 
the  convergence  of  the  great  circle  paths  of 
successive  reflection  might  be  regarded  as  focus- 
sing the  sound.  —  W.  C.  Sabine. 

WUlTiL  A.  Having  a  surface  which  re- 
flects light  as  it  is  receiveil,  without  change  in 
its  spectral  quality ;  hence,  having  a  surface 
nearly  or  appniximately  perfect  in  this  respect. 
In  the  arts  and  trades  white  wood  is  almost 
any  wood  of  pale  colour,  yellowish,  brownish, 
or  of  a  greenish  gray ;  the  whit«  coat  in 
plastering  is  the  finishing  coat  even  if  much 
speckled,  or  even  of  a  generally  gray  hue ; 
white  armour  in  the  fifteenth  century  and  later 
was  brightly  burnished  steel,  as  distinguished 
from  that  of  blackened,  browned,  or  reddened 
surface. 

B.  In  many  trades  and  arts,  devoid  of 
colour,  or  neariy  so ;  transparent,  or  nearly  so. 
Thus,  white  glass  is  clear  glass,  such  as  is  used 
for  common  windows  and  tableware. 

WUlTil  FINISH.     (See  Plastering.) 

WUITII  HOUSB.  In  Washington,  capital 
of  the  United  States ;  the  official  residence  of 
the  President,  finished  in  its  present  form  in 
1818. 

WUlTil  LBAD.  A  mixture  of  the  carbon- 
ate and  hydrated  oxide  of  lead  in  about  the 
proportion  of  three  quarters  of  the  former  to 
one  quarter  of  the  latter  In  manufacture  the 
resultant  pure  white  carbonate  is  seldom  more 
than  65  per  cent ;  railed  with  10  per  cent  of 
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linseed  oil  it  forms  the  paint  known  ae  white 
lea<l  and  oil. 

WUlTiJWASH.  A  composition  of  quick- 
lime and  wat«r,  or  of  a  whiting  size  and  water, 
used  for  whitening  woodwork,  brickwork,  the 
plaster  surface  of  walls,  etc.,  especially  in 
cellars.  A  superior  kind  of  whitewash,  often 
tiuteil,  is  called  calcimine,  or  Kalsomine. 

WUITINO.  A  preparation  of  dried  and 
ground  chalk,  used  in  fine  whitewasliing  and 
in  distemper  painting,  also  as  an  adulterant  in 
making  putties  for  modelling  and  gilding. 

■WICKEBUP.     Same  as  Wickyup. 

WlCiUIR.  A  pliant  twig,  osier,  or  withe 
used  in  making  wicker  work  or  basket  work, 
also  work  done  and  any  fabric  made  in  this 
way.  As  applied  to  the  making  of  closures 
with  mud  or  clay,  wicker  work  is  generally 
called  wattle  (see  Wattle  and  Dab). 

WICKET.  A  small  door,  gate,  window,  or 
trap ;  especially  a  small  door  or  gate  forming 
part  of  a  large  one,  usually  specified  as  wicket 
door,  wicket  gate,  etc.,  according  to  use. 

WICKYDP,  (Written  also  wickiup  'and 
wickeeup.  Wikiup  is  the  form  adopted  by  the 
United  States  Bureau  of  American  Ethnology, 
in  accordance  with  the  system  used  there.) 


AT  Top. 

A.  All  American  Indian  hut  or  shelter  com- 
posed of  brush,  nishes,  boughs,  or  bark ;  espe- 
cially one  of  the  dwellings  of  the  Pai  Ute,  which 
are  built  of  tule  rushes  woven  over  a  conical 
framework  of  poles  8  or  10  feet  high,  and 
also  in  some  localities  of  rough  cedar  (juniper) 
or  pine  branches  covered  with  boughs  and  twigs 
from  the  same  trees,  and  open  to  the  sun  for  a 
third  of  their  circumference. 

B.  Throughout  the  Western  United  States 
any  rude,  temporary  shelter  or  habitation. 

The  derivation  is  from  the  Algonquin,  though 
Dorsey  suggested  (p.  275,  13th  An.  Rep.  Bit. 
Eth.)  an  origin  in  the  Dakota  word  wakeyapi, 
the  plural  of  wakeya,  a  form  of  skin  tent.  The 
word  is  found  in  many  of  the  Algonquin  dia- 
lects. In  the  Sac-and- Fox- Algonquin  it  occurs 
as  wigiap  and  wikiapi,  being,  according  to  Gat- 
schet,  their  form  of  the  word  "wigwam."  In  the 
Menomini-AJgonquin  it  is  wikiop,  a  habitation 
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of  bark,  brush,  or  wood.  According  to  Hoffman 
(14th  An.  Rep.  Bu.  Eth.)  it  is  a  corruption  of 
wikonuk,  which  in  turn  he  derives  from  wigi- 
wam  (wigwam).  It  would  appear,  however, 
that  inasmuch  as  wiki  is  a  word  for  home  and 
wekop  is  basswood  bark,  that  a  probable  deri- 
vation is  from  a  compound  of  these  two,  tmki- 
wekop,  denoting  a  home  covered  with  basswood 
bark  (or  with  mats  of  basswood  bark)  as  dis- 
tinguished from  one  covered  with  another  mate- 
rial. This  would  be  contracted  according  to 
Indian  habit  into  wikiop.  (See  Communal 
Dwelling ;  Wigwam ;  Tipi.)  —  F.  S.  Dkllen- 

BAUOH. 

"WIO'WAM  (pron.  wig'-wahm).  (From  the 
Algonquin,  wigiwam,wekiwam^ axid  wigewam.) 
Hoffman  derives  wikomik,  another  Algonquin 
name  for  a  house,  also  from  wigiwam,  but  this 
would  appear  rather  to  be  contracted  from 
something  like  wikimcUik;  ^*wiki"  home,  and 
"  matiky'*  tree  or  wood,  and  meaning  a  house 
of  wood  or  logs,  as  distinguished  from  wigiwam, 
derived  from  wigi  (wigwas),  birch  bark,  a  house 
of  birch  bark.  The  American  languages  differ- 
entiated and  eliminated  in  this  manner,  and  it 
is  probable  that  the  variation  in  the  Algonquin 
terms  for  house  arose,  at  least  partly,  by  differ- 
entiations, combinations,  and  contractions  (see 
Wickyup).  The  derivation  of  wigwam  is  also 
given  from  wek^  his  house,  or  wekowan,  their 
house.  When  the  dialects  of  Algonquin  have 
been  more  thoroughly  studied,  the  confusion 
now  existing  as  to  the  derivation  of  wigwam, 
and  other  terms,  will  disappear. 

A.  An  Algonquin  house,  built  of  poles  and 
bark  or  mats,  varying  in  size  and  shape  accord- 
ing to  locality  and  tribe.  It  was  generally  either 
circular  or  a  flattened  ellipse.  It  was  made  by 
planting  poles  in  the  ground  and  bringing  their 
tops  together.  The  Ojibwa  brought  them  to  a 
point  with  a  curve  outward,  that  is  each  pole 
was  bow-shaped,  the  convex  side  out.  The 
Menomini  form  was  a  flattened  ellipse  with  the 
pules  forming  an  arched  roof;  and  when  the 
wigwam  was  quadrilateral  its  roof  was  arched. 
The  covering  was  of  various  kinds  of  bark,  and 
also  mats  of  woven  basswood  bark,  and  skins. 
The  covering  was  held  in  place  by  a  second 
series  of  poles  tied  through  to  the  first ;  and  on 
the  inside  horizontal  poles  were  added  for  brac- 
ing. A  hole  was  left  in  the  top  for  a  smoke- 
outlet.  The  size  on  the  ground  was  about  10 
by  14  feet  for  the  oblong,  and  10  to  16  feet 
for  the  circular.  The  height  was  from  6  to  10 
feet.  The  quadrilateral  were  much  larger,  being 
sometimes  50  or  more  feet  long. 

B.  In  popular  use,  any  Redskin  habitation, 
except  the  stone  and  adobe  houses. 

C.  In  the  United  States  a  large  building, 
more  or  less  permanently  constnicted,  used  for 
political  meetings.  These  were  originally  rude 
board  structures  of  a  temporary  nature,  but 
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some  substantial  buildings  are  now  so  called, 
as  Tammany  Hall,  New  York,  which  is  often 
spoken  of  as  the  "  Wigwam."  (See  Lodge ; 
Long  House;  Tipi.)  —  F.  S.  Dellenbaugh. 

'WIKOBdC  An  Indian  habitation  made 
of  logs,  bark,  or  other  material ;  probably  origi- 
nally meaning  specifically  a  house  of  logs ;  a 
wigwam.     (See  Wigwam  and  Wickyup.) 

'WTLARS  DE  HONXSCORT;  architect. 

Wilars,  thought  to  have  belonged  to  Honne- 
court,  a  village  near  Cambrai  (Nord,  France), 
is  known  by  an  album  of  sketches  preserved  iu 
the  collection  of  manuscripts  taken  from  the 
Abbey  of  S.  (Germain  des  Pr^s,  which  are  now 
in  the  Biblioth^ue  Nationale,  Paris.  In  the 
fifteenth  century  the  volume  contained  forty-one 
leaves  of  vellum.  There  are  now  but  thuty- 
three.  The  drawings  are  made  with  lead  or 
silver  point,  sometimes  inked  in.  The  book 
contains  numerous  figures  probably  taken  from 
sculpture  or  glass,  sketches  of  architectural  de- 
tails, such  as  the  plan  of  the  towers  of  Laon, 
the  rose  window  at  Chartres,  the  rose  window 
at  Lausanne,  and  many  mechanical  devices. 
From  internal  evidence  contained  in  his  book,  it 
is  supposed  that  he  was  one  of  the  leaders  in  the 
development  of  Gothic  architecture  in  the  thir- 
teenth century,  and  that  he  built,  between  1227 
and  1251,  the  choir  of  the  cathedral  of  Cam- 
brai, which  was  destroyed  during  the  French 
Revolution.  About  1244  he  visited  Hungaiy. 
The  apse  of  the  church  at  Meaux  and  the 
church  at  Vauoelles,  also  some  buildings  in 
Hungary  which  show  French  influence,  have 
been  attributed  to  him  by  different  writers. 

Villard  de  Honnecourt,  Album  (edition  Las- 
sus-Darcel) ;  Wilars  de  Honecoart,  Sketchbook 
(translation  by  Willis,  with  essay  by  Quicherat) ; 
Garling,  Remarks  on  the  Album  of  Villard  de 
Honnecourt. 


\.  In  ornamental  gardening, 
of  the  formal  sort,  a  part  of  the  grounds  less 
regular  in  treatment,  and  supposed  to  have 
some  of  the  wildness  of  nature. 

"WILEIINS,  WILLIAM,  M.A.,  R.A. ;  ar- 
chitect; b.  1778;  d.  Aug.  31,  1839. 

The  eldest  son  of  Henry  Wilkins,  the  author 
of  a  book  on  Pompeii,  published  in  Rome  in 
1819.  In  1 800  he  graduated  at  Caius  College, 
Cambridge.  In  1801  he  won  a  travelling  schol- 
arship, and  spent  four  years  in  Greece,  Asia 
Minor,  and  Italy.  He  erected  v^ous  buildings 
in  imitation  of  Greek  architecture.  Among 
the  ipany  works  published  by  him  are  TTie  Cirfl 
Architecture  of  Vitruti^ts,  a  translation,  pref- 
aced by  a  History  of  the  Rise  and  Progress 
of  Grecian  Architecture  (folio,  1812-1817), 
and  Prolusiones  Architectoiiicce  (4 to,  1827). 

Redgrave,  Dictionary  of  Artists. 

"WILLIAM  OF  SENS;  architect. 
In  1175   the   chapter  of  the  cathedral   of 
Canterbury  (England)  undertook  the  reconstruc- 
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WILLIAM  OP  WYKBHAM 

tion  of  that  building,  which  had  been  destroyed 
by  fire  in  1174.  William  of  Sens  (Yonne, 
France)  was  employed  as  architect,  and  built 
the  walls,  pillars,  triforium,  and  clearstory  of 
the  choir,  and  completed  the  vaulting  of  the 
choir  aisles.  He  was  preparing  to  turn  the 
great  vault  of  the  choir,  when  (about  Sept.  13, 
1178)  he  was  thrown  from  a  scaffold,  receiving 
iiyuries  from  which  he  died  two  years  later. 
It  is  supposed  by  VioUet-le-Duc  and  others  that 
he  built  a  considerable  part  of  the  cathedral  of 
Sens  before  he  went  to  England. 

G.  S.,  Chronological  History  of  Canterbury 
Cathedral;  Willis,  Canterbury  Cathedral ;yio\letr- 
le-l)uc,  Dictionnaire. 

WnJiIAM  OF  WYKBHAM;  architect; 
b.  1324;  d.  Sept.  27,  1404. 

He  was  bom  at  the  village  of  Wickham  near 
Winchester  (England),  and  was  educated  at  the 
priory  school  at  Winchester.  He  early  became 
known  to  Bishop  Edingdon  of  Winchester,  who 
employed  him  on  the  cathedral  and  recom- 
mended him  to  the  king.  In  1349  he  was  ap- 
pointed king's  chaplain.  October  30,  1356,  he 
was  appointed  surveyor  of  the  works  at  Wind- 
sor Castle.  July  10  he  was  made  chief  warden 
and  surveyor  of  the  royal  castles  of  Windsor, 
Leeds,  Dover,  and  Hadleigh.  Wykeham  made 
important  additions  to  Windsor  Castle.  In 
1361-1367  he  built  Queensborough  Castle. 
He  was  made  keeper  of  the  Privy  Seal  and 
king's  secretary  in  1364.  According  to  Frois- 
sart  (Chronicles)  he  had  at  this  time  attained 
such  power  "  that  by  him  everything  was  done, 
and  without  him  they  did  nothing."  October  1 7, 
1367,  he  was  made  chancellor  of  the  kingdom, 
and  October  10  of  the  same  year  was  consecrated 
bishop  of  Winchester.  March  5,  1380,  he  laid 
the  foundations  of  New  College,  Oxford,  and 
March  26,  1387,  commenced  S.  Mary's  College 
at  Winchester.  In  1394  he  commenced  alter- 
ations at  Winchester  cathedral  He  began  the 
reconstruction  of  the  nave  and  aisles,  which  was 
not  completed  until  after  his  death.  In  re- 
building the  church  Wykeham  used  the  exist- 
ing Norman  masonry,  transforming  it  into  the 
perpendicular  style  of  the  time. 

Lowth,  William  of  Wykeham;  Moberly,  WilU 
iam  of  Wykeham;  Willis,  Architectural  History 
of  Winchester  Cathedral. 

WILLIAM  THE  BNQTJflHMAN;  archi- 
tect. 

He  succeeded  William  of  Sens  (see  William 
of  Sens)  as  architect  of  Canterbury  cathedral, 
and  in  much  of  his  work  simply  carried  out  the 
designs  of  his  predecessor.  The  new  Trinity 
rhapel  or  chapel  of  Becket  was  built  entirely 
under  his  direction. 

Willis,  Canterbury  Cathedral, 

"WIND  (pronounced  to  rhyme  with  mind). 
A  bend,  twist,  or  crook,  such  as  occurs  in  some 
timber  in  drying. 
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Out  of  "Wind.  Free  from  bends,  twists,  or 
crooks ;  perfectly  straight  and  true,  referring  to 
timber,  boards,  panel  work,  or  any  artificial 
surface,  as  a  plaster  wall,  etc. 

"WIND-BRBAK.  An  arrangement  of  verti- 
cal poles,  bushes,  boughs,  bundled  rushes,  or  of 
stones,  in  a  semicircle  or  in  a  straight  Hne,  as 
a  shelter  from  wind.  Use<l  by  American  Indians 
also  to  protect  tent  entrances.  The  wind-break 
in  winter  is  often  extended  entirely  aroimd  the 
TipL 

WINDER.  A  step,  more  or  less  wedge- 
shaped  in  plan,  adjusted  to  the  angle  or  curve 
of  a  turn  in  a  stair,  as  described  under  Step. 
As  a  winder  cannot  conform  in  width  to  the  size 
assumed  for  the  fliers,  this  regular  spacing  is 
usually  —  in  good  work  —  measured  on  the 
curve  naturally  followed  by  a  person  ascending 
with  his  hand  on  the  rail  along  the  well  or 
newel  side.  This  is  usually  taken  as  a  curve 
parallel  to  the  rail,  and  from  15  to  18  inches 
from  it.  The  risers  of  such  steps  should  not,  in 
good  work,  radiate  from  a  common  centre  except 
in  the  case  of  a  winding  stair.  It  is  more  conven- 
ient, as  well  as  safer,  to  cause  them  to  converge 
somewhat  before  the  actual  turning  place  is 
reached,  so  that  the  fliers  pass  almost  insensibly 
into  the  winders.  The  common  plan  in  an  ordi- 
nary stair,  and  one  to  be  generally  condemned, 
is  to  permit  three,  or  even  four,  steps  to  occupy 
a  quarter-pace  (see  Pace),  with  risers  radiating 
from  a  common  point.  (See  Balanced  Step, 
under  Step.)  — D.  N.  B.  S. 

"WlND-OnARD.     A  cowl  for  a  chimney. 

-WIND-LOAD.     (See  Wind  Pressure.) 

WINDOW.  An  opening  for  the  admission 
of  light  and  sometimes  of  air  into  the  interior 
of  a  building ;  and,  by  extension,  the  filling  of 
this  opening  with  glass,  as  usual  in  modem 
times,  with  the  frame  and  sash,  or  casement, 
and  their  accessories.  The  term  is  usually 
confined  to  openings  in  vertical  or  nearly  verti- 
cal surfaces,  as  walls.  It  is  impracticable  to 
distinguish  in  terms  between  the  opening  and 
the  filling,  as  can  be  done  between  Doorway 
and  Door. 

Windows  are  of  comparatively  little  conse- 
quence in  countries  where  the  habits  of  the 
people  are  based  upon  life  in  the  open  air. 
Such  countries  are,  in  modern  times,  only  those 
of  the  tropical  zone ;  but  in  antiquity,  for  rea- 
sons that  are  not  wholly  clear,  the  people  of  the 
Mediterranean  lands  lived  as  if  their  climate 
were  tropical  and  without  a  winter.  Hence 
windows  are  not  known  to  have  existed  in 
Greece  in  classical  times ;  they  were  rare  in 
Qrecian  lands  elsewhere ;  and  although  the  win- 
dow was  certainly  in  use  among  the  Romans 
of  the  later  Republic,  there  are  almost  no 
instances  known  to  us  of  windows  in  the  usual 
modem  sense,  either  in  Pompeii  or  among  the 
ruins  of  monuments  elsewhere  in  the  West, 
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■WINDOW 
previous  to  the  fifth  century  a.d.  Rooma  of 
private  houses  opened  on  courts  (see  Atrium ; 
House;  Peristyle),  and  generally  received  light 
and  air  only  through  doorways  of  greater  or 
smaller  dimenBions,  the  sittiug  rooma  of  differ- 
ent kinds  having  high  and  wide  openings,  with 
little  but  curtains  and  low  screens  to  separate 
them  from  the  court  or  garden.  The  aleepiag 
rooms  (see  Cubiculum^  House)  were  very  small, 
and  had  besides  the  door  of  entrance  merely  one 
or  two  very  narrow  looplioles  high  in  tlie  wall. 
There  is  found  iu  Ponipuii  an  arrangement  by 
which  ji  cubiculum  had  a  small  door  as  well  as 
a  large  one,  which  latter  could  be  barricaded 


Window,  Fio.  1 :   In  thb  Falacb  at  CHAqQA  ob 

Shakka;  Sa  Cintubv  a.d. 

and  left  open  in  warm  weatlier ;  but  nowhere 
is  a  window  of  tlie  usual  modern  sort  known  to 
exist.  The  Romans,  moreover,  used  glass  for 
windows  but  rarely,  though  it  is  known  that 
they  understood  the  glazing  of  sash. 

WINDOW,  PART  1  The  Architectural 
Treatment  of  Hie  O/Ktiing.  This  depends 
chiefly  upon  the  character  of  the  wall,  though 
where  a  permanent  framework  divides  up  the 
winilow  opening,  this  may  have  great  influence 
upon  the  general  design.  Thus,  where  slabs 
of  plaster  or  of  marble,  pierced  with  larger  or 
smaller  openings,  fill  up  the  whole  window 
space  (as  in  some  Byzantine  and  some  modem 
buildings),  or  where  bronze  gratings,  with 
square  openings  set  diagonally,  are  used,  or  a 
copy  of  these  in  marble,  aa  in  some  Roman 
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Imperial  buildings,  it  became  easy  to  open  veiy 
large  spaces,  such  as  the  lunettes  un<ter  the 
intersection  of  vaults  with  walls,  and  this  with- 
out losing  a  severe  architectural  character. 

The  private  buildings  of  the  third  and  subse- 
quent centuries  down  to  the  twelfth  century 
have  disappeareil,  leaving  behind  them  no  im- 
portant trace.  Only  in  the  deserted  towns  of 
Syria  have  the  stone-built  edifices  kept  their 
shape  and  ordonnance.  Figure  1  shows  a  very 
early  Greco-Roinan  window,  probably  of  the 
third  century,  and  we  need  not  donbt  that  such 
openings  as  this  were  somewhat  common  in 
Roman  country  houses.  This  window  is  in  the 
second  story,  the  larger  opening  nearly  6  feet 
wide.  Figure  2  is  a  much  smaller  window,  and 
is  very  like  many  which  existed  thirty  years  ago 
in  the  earliest  still  existing  Romanesque  houses 
of  Western  Europe.     It  will  be  noted  that  here 


Window, Fio.2;  Pbivate  HuusB AT KMcaBBT-HASB. 

the  spanning  of  the  opening  by  a  lintel,  and  the 
supporting  of  that  lintel  by  uprights,  as  well  as 
the  apparent  serving  of  pilasters  for  the  same 
purpose,  are  the  essential  characteristics.  The 
window  is  here  what  it  became  so  commonly  in 
later  times,  a  chief  clement  in  the  design.  The 
form  of  a  lintel  supported  by  a  column  existed 
even  into  the  Gothic  period  in  Belgium  and 
other  Northern  lands.  In  general,  however,  the 
earliest  Romanesque  windows  were  single  lights, 
and  tliese  hud  semicircular  arched  heads  except 
in  the  commonest  work.  The  lancet  windows 
of  early  French  and  English  Gothic  (see  Figs.  3 
and  4)  show  the  same  type,  with  merely  the 
substitute  of  a  pointed  for  a  round  arch.  These 
two  figures  show  the  outside  and  the  inside  of 
very  similar  single  lights  in  churches.  The, 
fact  of  the  interior  being  much  more  highly 
adorned  than  the  exterior  is  not  merely  because 
the  one  church  is  larger  tlian  the  other ;  it  is  a 
marked  peculiarity  of  the  early  medieval  archi- 
tecture that  the  interior  is  always  richer,  and 
this  applies  especially  to  the  window  and  door 
openings.  Figure  5  is  also  the  interior  of  a  lancet 
window,  and  this  time  almost  devoid  of  oraa- 


WixiHtw,  Fio.  G:  Salibburx  Catbbdkal;  c.  1223. 


Window,  Fin,  4 :  Ohurcu  at  Saint  Otrait 

(Caltados)  ;  c.  122S. 
1053 


WINDOW  WINDOW^ 

ment.     In  all  these  cases  the  glass  in  small  1  the  openings  below  are  widened  until  they  fill 

quarreb  is  modem,  though  the  ancient  work  the  whole  space  between  two  buttresses,  having 

was  probably  like  it.  |  but  a  narrow  monolithic  mullion  to  separate 


WiKDow,  Fio.  7 :  SALiaBUBr  Catuedkal,  Noi 


H  TKANssn;  c.  122S. 


For  the  beginnings  of  the  traceried  window 
see  Tracery,  Figs.  1  and  2,  in  which  two 
pointed  lights  with  but  a  narrow  pier  between 
them  are  surmounted  by  a  rondel  enclosing  a 


Window,  Fio.  ( 


;h,  Kbnx;  < 


cusped  quatrefoil.  It  is  easy  to  see  that  the 
enlargement  of  all  these  three  openings  from 
what  they  are  in  Fig.  1  gives  us  the  tracery 
shown  in  Fig.  2  (Tracery),  where  the  rondel 
above  puts  on  the  form  of  a  rose  window,  and 
lO&S 


them.  Figure  6  (Window)  shows  the  same  influ- 
ences at  work  with  somewhat  less  elaboration, 
and  with  a  laiger  sense  of  the  importance  of 
the  bounding  and  encloeing  arch,  for  in  the 


Window. Fio.  t>:  iHBDsAKKitx,  Nuuwiin;  c.  12S0. 

Chartres  window  (Fig.  2,  Tracery),  that  an-h 
has  not  interested  the  builder  much,  while  in 
Fig.  6  of  the  present  article  it  is  seen  that  the 
architect  has  cared  more  for  the  generally 
pointed  shape  of  his  window  than  for  the  de- 
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tails  of  its  ButxiiviBion.  In  Figs.  7  and  i 
shown  a  very  curiouB  system  resulting  naturally 
from  the  heavier  walls  of  the  early  English 
Gothic  work.     In  France,  at  the  same  time,  the 


vaulting  principle  had  come  to  control  the  whole 
design,  and  the  space  beneath  each  wall  arch 
and  between  two  buttresses  was  treated  tike  a 
great  opening  to  be  filled  with  glass ;  but 
England  the  wall  still  interested  the  builders, 
and  a  natural  way  to  make  a  window  in  a  very 
thick  wall  was  (Fig.  7)  to  make  an  outer  arcade 
with  four  ari'hes  filled  with  glass,  and  an  inner 
arcade  with  six  arches  with  very  slender  col- 


ard 
two 


Wim 

umBB  and  with  no  filling  of  any  sort  between 
them.  Figure  8  shows  the  same  principle,  of 
somewhat  later  date  and  with  still  more  refined 
forma. 

About  the  middle  of  the  thirteenth  century 
the  traceried  window  had  assumed  the  most  im- 
portant place,  and  Fig.  9  ppmpared  with  Fig.  6 
will  show  how  this  tfact^  itself  had  been  re- 
fined and  made  more  d^-late  ^  ^^"  ^^  more 
logical.  Figure  10  is  a  ''"lie  light  of  the  same 
lo  W^ 
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WINDOW 
in  accordance  with  the  style  set  for  the  larger 
and  poiDt«d  openings.     Great  ingenuit;  is  shown 
in  the  arranging  of  this  tracery,  aiid  the  fofms 
resulting  are  sometimes  very  bi^utiful  (see  Figs, 


WiHDOW,  FlO.   IS:    Tu 


11  CuuRCK,  Kbkt; 


16, 17).  Figure  18  isa  single ligbtof  the  same 
epoch.  Figure  1 9  is  the  exterior  view  of  a  manor 
house  of  about  1375,  the  fenestration  of  which 
iaveiy  interesting.     Figure  20  shows  the  small 


WiinKiw,  Fio.  vi: 
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:h,  Oxford- 


square  window  near  the  ground  (see  Fig.  19) 
immediately  below  the  sill  of  a  larger  one,  this 
latter  view  being  taken  from  within,  which 
accounts  for  the  discrepancies  in  the  arrange- 
meat,  of  the  head  and  sill.  The  term  "low 
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side  window"    is   sometimes  applied  to  such 
windows  as  this,  but  without  suiticient  cause. 


Window,  Fio.  17  r  DBNroitD  CHtrncH,  Nobth- 


The  windows  of  the  Renaissance  in  Italy,  of 
the  Henaissance  in  the  North  a  century  later, 
and  of  the  subsequent  neoclassic  styles,  are  so 
varied  in  the  character  of  their  design  that  it 


Window,  Fio.  18:   AppLsruRD  Chdrch,  Bsrk- 
saiBi;  c.  13S0. 

would  be  hard  to  give  them  in  sequence.  (See, 
for  the  Italian  Kenaissance,  Vol.  I.,  cols.  50, 
223,  225 ;  and  Plates  XI.,  XIII.  For  tho 
French  Renussance,  Vol.  I.,  col.  11 ;  Vol.  II., 
cols.  150,  349,  and  Plate  XV. ;  Vol.  III.,  coK 
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186,  273,  277,  279.  For  later  neoclasMC, 
Vol.  I.,  cols.  603,  806,  and  Plate  XXVI. ; 
Vol.  II.,  cols.  21,  2il,  373,  801,  807,  aiid 
Pbtefl  VII..  XVI.,  XVII.,  XXII.  In  Vol. 
III.,  coIb.  51,  303.  For  modem  work,  see 
Vol.  I.,  Plates  III.,  XIX.,  XXXVI.;  Vol.  II., 


WiKDOw,  Flo.  1!>:   SuTToii  Courtknay  Masoh 

cols.  417,  819.)  The  simpler  fonn  of  window 
in  which  some  neoclassic  decoration  is  Httempted 
may  be  inatanceil  by  Fig.  21.  — R.  S. 

WINDOW,  FART  H.  I7ie  Fillhig  of  the 
Windoto  Ojmidng  with  a  Froiiie  to  recvive  the 
Glata.     This   may  be  wholly  architectural   in 


character,  as  in  the  case  of  the  Romao  bronze 
gratingB  aud  the  medifeval  tracery  (for  which 
see  Part  I.  and  Tracery).  It  may  be  alight  and 
altogether  temporary,  as  where  a  woodcu  liinged 
shutter  fills  the  whole  space  when  closed,  or  as 
where  temporaiy  sash  or  white  cotton  cloth  is 


WINDOW 

put  into  window  openings  of  u  building  not  yet 
completed.     It  may  be  alight  and  rough,  though 
more  permanent,  as  in  stables  and  various  fac- 
tories (see  Hit  and  Miss  Window,  below).  Again 
the  Casement  or  Sash  (see  those  terms)  may  be 
very  elaborate  in  make  and  fittings.     Figure  'JI 
is  an  elaborate  Swiss 
window    in    a    wood- 
built      house,      with 
hinged     casement, 
bull's-eye      lights     in 
simple  metal   irames, 
and  a   wicket.      The 
arrangement  stitl   ex- 
isting  in    north   Ger- 
many involves  double 
windows  with  an  air 
space    between   theuj 
iluring  the  winter,  the 
permanent     casement 
usually  opening  inward 
and  the  tcmpomry  sash 
put   up  nearly   flush 
with  the   out«r  wall. 
In  this  temporaiy  sash 
a  wicket  opens,  usually 
House,  Bbbkbhiuk.  onetoeach wimlow.and 

this  is  all  the  chaix-e 
for  ventilation  during  the  four  or  five  months 
of  cold  weather.  Such  double  windows  are 
comparatively  rare  in  the  United  States  ;  but 
it  is  to  be  desirol  that  window  frames  should 
be  planned  with  special  reference  te  pntting 
them  up,  and  fitting  them  bo  that  they  can  be 
opened  wide  ujton  occasiin. 


Window,  Fio. 
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The  usual  form  of  a  window  in  a  dwelling 
house,  hotel,  business  building,  or  public  build- 
ing is  an  oblong,  with  its  length  set  vertically  ; 
but  there  are  exceptions,  involving  pemliat 
treatment  of  frame  and  Bash  or  casement. 
Thus  in  English  country  houses,  ancient  (see 


WINDOW 
cuts,  Bargeboard  ;  Half  Timbered ;  and  Plate 
XIV.  of  Vol.  II.)  and  modem,  it  is  not  infre- 
quent to  open  one  side  of  the  room  into  a  single 
wide  and  low  window  (the  sill  about  3  feet  4 
inches  from  the  floor,  the  head  about  3  feet 
higher,  the  whole  width  7  or  8  feet),  divided 
into  several  lights  each  of  the  whcde  height  of 
the  window,  and  eaeh  fitte<l  with  a  single  case- 
ment of  light  ironwork.  So  in  recent  Ameri- 
can work  windows  have  been  built  nearly  ae 
follows:  opening  in  wall,  10  feet  wide,  7 
feet  high,  with  the  sill  2  feet  8  inrhea  above 
the  fioor;  one  heavy  transom,  about  4  feet 
above  sill ;  the  space  alKive  the  transom  filled 
with  two  or  three  swinging  casements  between 
mulUons ;  the  space  below  the  transom  fitted 
with  a  fixed  frame  holding  a  single  sheet  of 
plate  glasB.  Many  modifit-ations  of  thia 
arrangement  will  suggest  themselves. 

In  public  buildings,  where  adequate  bjb- 
tema  of  force<i  ventilation  are  in  u*e,  fijied 
sash  are  preferred  as  allowing  no  interference 
with  theregularsupply  of  air  ;  and  this  will 
tend  to  become  the  rule  in  such  cases.  It 
ia  probable  that,  in  the  case  of  any  one  room 
or  hall,  the  choice  will  be  made  between  full 
forced  ventilation  with  &xeil  window  frames 
and  sash,  and  movable  sash  or  casement 
with  no  system  of  ventilation. 

Part  III.  is  devoted  to  the  consideration 
of  decorative  glass,  usually  coloured,  and  the 
filling  of  windows  so  as  to  make  them  archi- 
tectural in  the  highest  sense.  The  more  ordi- 
nary glaiing  of  windows  ninyl>e  treated  here. 

The  high  cost  of  glass  during  all  periods 
previous  to  the  first  improvement,  intro- 
duced about  1830,  causeil  the  general  adop- 
tion of  small  lights,  which,  even  when  yfjj„^y/  p,o,  22' 
involving  much  labour  in  glazing,  whether 
with  wooden  or  metal  sash  bare,  was  .J,  *i«™Uon:  Afi^, 
cheaper  than  paying  for  larger  sheets  of 
glass,  and,  moreover,  provi<led  that,  if  a 
piece  were  broken,  the  loss  would  be  com- 
paratively slight.  In  the  country  housea  of 
moderate  cost  throughout  France  and  England 
glass  was  used  in  small  quarrels  (not  exceeding 
eight  inches  in  greatest  dimension) ;  in  the  cities 
window  glass  hanity  exceeiied  under  any  cir- 
cumstances what  is  now  a  small  light,  about 
10  by  12  inches;  as  lat^  as  the  close  of  the 
seventeenth  century  even  the  superb  halls  of 
Versailles  could  not  have  mirrors  of  a  size 
greater  than  twice  the  ul>ove  in  each  dimension. 
The  consequence  of  this  was  the  inevitable  ap- 
pearance of  the  window  from  the  outside  as 
being  in  great  measure  part  of  the  wall.  A 
closed  window  could  not  be  like  the  open  win- 
dow, a  positive  hole  made  in  the  wall  substance. 
Thia  fortunate  circumstance,  of  great  value  in 
domestic  external  architecture,  was  done  away 
with  by  the  introduction  of  large  lights,  not 
merely  of  plate  glass  (see  under  Glaas)  but  of 
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large  sheets  of  window  glass  at  no  great  cost 
In  the  cities  of  Europe,  even  shops  of  cod- 
siderable  display  previous  to  1620  hardly  pos- 
sessed any  show  windows  in  the  modem  sense. 
The  bow  windows  (see  Bow  Window,  and  under 
Bay  Window)  were  indeed  filled  with  glass,  but 
the  lights  were  small  and  the  sash  bars  heavy. 
It  was  not  until  a  time  within  the  memory  of 
living  man  that  the  first  large  plate  glass  shop 
windows  appeared,  and  these  were  usually  msde 
up  of  four  or  six  lights ;  the  single  light  show 
window  with  a  single  piece  of  plate  glass  con- 
taining 120  square  feet  or  more  having  been 
very  rare  until  long  after  the  middle  of  the 
nineteenth  century. 

The  un architectural  effect  produced  by  these 
vast  sheets  of  material,  which  are  at  once  nearly 
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transparent  and  with  a  surface  eo  brilliant  that 
it  reflects  external  objects  if  any  dark  surface 
be  arranged  behind  it,  has  brought  about  the 
attempt,  repeated  in  many  forms,  to  fill  a  part, 
at  least,  of  the  window  opening  with  glass  of  a 
very  difi'erent  appearance  —  with  leaded  sash 
and  coloured,  or,  at  least,  obscured  glass,  which 
will  give  an  architectural  and  somewhat  decora- 
tive effect  —  leaving  the  perfectly  transparent 
plate  gUss  to  the  show  window  proper  next 
above  the  sill.  As  yet  no  very  successful  result 
has  followed. 

Another  modification  of  the  glass  filling  of 
windows  is  seen  in  the  prismatic  lights  used 
for  mills  and  factories  of  different  sorts.  By 
means  of  this  glass  the  rays  of  light  are  thrown 
horizontally  into  the  room,  and  thus  workmen 
at  the  greatest  possible  distance  irom  the  win- 
dow, 18  or  20  feet,  may  be  expected  to  receive 
daylight  nearly  as  abundant  as  that  which  is  to 
be  had  nearer  the  window  opening.  Different 
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patent  arrangements  have  been  proposed  to 
cover  the  use  of  this  kind  of  glass,  and  the 
business  houses  controlling  these  are  proposing 
to  introduce  them  into  business  buildings  and 
dwellings. 

Rough  plate  glass,  corrugated,  marbleized, 
and  ribbed  glass  are  rarely  used  in  windows, 
perhaps  only  when  the  window  looks  into  some 
light  court  or  illuminates  a  closet,  bathing  room, 
or  similar  office.  —  R.  S. 

"WINDOW  PART  m  The  Translucent 
Filling  of  the  Lights.  In  the  following  para- 
graphs the  word  *' glass,''  used  simply,  means  glass 
coloured  in  the  mass,  except  in  the  case  of  design 
in  uncoloured  glass  or  en  grisaille.  Glass  which 
is  coloured  in  its  body,  while  molten,  is  called 
Pot  metal  (which  see),  and  it  is  to  this  division, 
especially,  that  the  word  "stained  glass''  is  inac- 
curately applied  in  ordinary  phrase.  Properly 
it  refers  to  a  transparent  colour,  which  is 
fiustened  to  the  surface  of  glass  by  the  action 
of  heat,  but  differs  from  painting  with  enamel 
colour  in  being  fastened  by  cementation  and  in- 
corporated with  the  glass.  This  manner  is 
almost  entirely  confined  to  one  colour,  yellow, 
made  from  silver — hence  called  yellow  stain 
(see  Silver  Stain  under  Stain).  Painted  glass 
means  glass  that  has  had  paints  made  of  enamels 
fused  to  the  surface  of  the  glass  by  means  of 
heat,  whether  that  glass  be  coloured  in  substance 
or  relatively  white. 

The  breaking  of  surfaces,  either  dark  or 
light,  by  opposing  divisions,  that  is  to  say,  of 
light  on  dark  and  dark  on  light,  has  always 
been  a  pleasure  to  the  instinct  of  man.  The 
necessary  openings  in  objects  of  use,  either 
buildings  or  utensils,  have  been  filled  in  by 
various  modes  of  ornament ;  perhaps  first  based 
on  utility,  but  continued  for  pleasure.  The 
artistic  ingenuity  has  been  exercised  to  make 
these  divisions  unite  handsomely  with  the  edges 
of  the  openings.  This  we  see  distinctly  in  the 
divisions  of  windows  that  we  call  tracery  (see 
Tracery  and  Window,  Part  I.). 

It  is  not  only  the  division  which  abstractedly 
gives  pleasure  to  its  shape,  but  also  the  sizes 
and  shapes  through  which  light  passes,  thus 
modifying  the  quality  of  the  light,  and  them- 
selves affected  by  the  light,  so  as  to  present 
differences  of  light  and  dark,  and  simulate  grada- 
tion, making  what  the  artist  calls  values.  It 
is  upon  these  general  considerations  that  the 
successful  artistic  filling  of  windows  is  based. 
In  certain  countries  of  little  development  in 
methods,  but  of  sensitiveness  to  beauty,  mother- 
of-peiurl  shells  have  been  used,  for  instance,  to 
give  a  pleasant  value  of  light  by  the  irregular 
breaking  of  the  same.  At  a  great  distance  this 
irregular  semiopacity  connects  with  the  definite 
forms  of  such  divisions  as  tracery  and  bars  and 
leading.  In  the  same  way,  at  various  epochs, 
semitransparent  slabs  of  stone  have  been  used 
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for  the  purpose  of  tempering  the  light  in  a  hand- 
some manner.  When  glass  was  first  made  and 
used,  in  remote  antiquity,  it  would  seem  natural 
that  it  should  have  been  used  in  some  such  way 
as  above  described.  But  we  have  no  trace  so  far 
of  a  very  remote  use  of  glass  in  openings  of 
buUdings. 

Glass  slabs  have  been  found,  and,  as  before 
said,  translucent  stones  were  certainly  used. 
Here  and  there  we  find  descriptions  that  may 
mean  a  great  deal.  In  Ceylon  there  is  uncer- 
tain record  (in  the  MaJiavaiisa)^  of  the  date  306 
B.C.,  mentioning  "  windows  with  ornaments  like 
jewels,  which  were  as  bright  as  eyes,"  indicat- 
ing, perhaps,  such  methods  of  decoration  as  were 
formerly  in  use  in  Europe,  and  still  in  the  East, 
by  which  means  small  pieces  of  glass,  coloured 
jii|^' ui^poloured,  are  fixed  in  frames  of  marble, 
stone,  or  stucco,  so  perforated  as  to  form 
patterns. 

We  know  that,  far  back  as  we  can  go  into 
antiquity,  we  find  glass  made  for  ornamental 
purposes ;  and  the  skill  and  taste  shewn  in  every 
ancient  example  implies  already  a  preceding 
industiy  long  established. 

The  Egyptian  remains  indicate  great  mastery 
over  glass,  and  the  Egyptian  records  refer  to  it 
in  a  remote  antiquity.  We  know  enough  from 
the  extraordinary  fragments  of  glass  made  in 
Roman  times  to  feel  quite  certain  that  the  men 
of  that  day  were  consummate  masters  in  count- 
less variations  of  process.  Their  materials,  also, 
are  not  essentially  different  from  those  that  we 
are  especially  using  here  to-day. 

Our  imagination,  therefore,  can  be  indulged 
in  making  images  for  ourselves  of  possible  wall 
openings  and  wall  spaces  filled  with  beautiful 
glass,  used  by  the  Roman,  the  Byzantine,  the 
Gaulish,  or  the  Eastern  artist. 

In  the  Western  world,  when  we  come  to  the 
twelfth  century,  we  have  remaining  examples 
implying  that  they  are  made  in  succession  of 
earlier  work.  But  whether  we  have  any  hesita- 
tion in  admitting  that  the  Western  world  of  an 
early  date — the  Greco-Roman  period  —  em- 
ployed coloured  glass  for  openings,  such  as 
windows,  we  certainly  can  admit  that  the  East- 
em  world  indulged  in  modes  of  translucid 
decoration  of  buildings  at  a  remote  period.  It 
would  appear  that  with  the  first  relations  of 
Rome  with  Asia  there  came  into  Italy  mosaics 
composed  of  coloured  glass  paste,  again  not  es- 
sentially different  frt)m  what  we  are  using  here 
to-day.  When  the  empire  was  established  in 
Byzantium,  came  vases  of  coloured  glass  highly 
valued  in  the  West  already  in  the  seventh  cen- 
tury. The  East  is  more  or  less  unchangeable ; 
and  the  openings,  filled  in  with  stucco,  or  with 
marble,  either  translucent  or  opaque,  into  which 
are  fitted  bits  of  glass  of  various  colours,  and 
which  we  see  in  buildings  of  the  thirteenth  and 
fourteenth  centuries  in  Asia  or  in  Egypt,  must 

1068 


WINDOW 

belong  to  a  very  ancient  tradition,  whose  origin 
may  perhaps  be  toward  Persia. 

The  use  of  glass  in  the  Arabic  windows  is 
ancient  and  points  to  previous  similar  uses. 
There  are  typical  windows  in  Egypt  going  back 
to  the  fourteenth  century.  Some  are  merely  of 
one  tint,  carefully  chosen.  Others  are  described 
by  Mr.  Gayet  {JJArt  Arabe),  as  follows :  "  The 
window  is  merely  a  frame  of  plaster  in  which 
the  design  is  cut  out.  Little  pieces  of  glass, 
rudely  shaped,  are  incrusted  in  each  opening  of 
the  network.  When  in  place  these  perforated 
panels  produce  a  singularly  artistic  effect.  The 
theme  of  the  decoration  is  that  of  the  larger 
decorations  of  pottery  —  a  bunch  of  flowers 
and  a  cypress.  The  decoration  is  symbolical : 
the  bouquet  of  flowers  is  a  prayer  rising  with 
its  periume  to  Allah.  As  to  the  cypress,  it  is 
to  the  Arab  the  tree  to  which  Satan  was 
chained,  an  emblem  of  life  and  delivery;  for 
the  Persian,  the  image  of  a  soul  tending  to 
heaven.  Smaller  windows  have  hardly  more 
than  a  flower  pattern  or  an  arrangement  of 
polygons.  But,  owing  to  the  idea  of  the  nature 
of  the  window,  the  full  spaces  are  more  im- 
portant than  the  empty  ones;  and  under  the 
light  of  the  east  the  rays  of  the  sun,  filtered 
through  the  red  of  tulips,  the  violet  of  jacinths, 
the  yellow  of  pansies,  the  white  of  anemones, 
the  green  of  the  cypress,  drop  into  the  building 
in  a  powdering  of  opal,  of  gold,  of  purple,  of 
sapphire,  and  of  emerald,  in  a  light  dim  and 
melancholy.  From  the  narrowness  of  the  open- 
ings the  light  seems  to  come  from  afar.  Under 
the  domes  of  the  tombs  its  charm  is  strangely 
sweet  and  sad,  and  one  regrets  that  the  archi- 
tects have  not  closed  more  ba3rs  that  be  might 
light  them  in  with  similar  glazed  openings." 
The  most  beautiful  windows  of  the  Arabs  are 
those  of  the  Baharite  period.  Similar  use  of 
glass  occurs  in  India,  in  Persia,  and  in  the 
mosques  of  Jerusalem. 

We  can  see  that  all  this  resembles  the  use 
of  cloisonne  enamels,  whose  existence  quite  far 
back,  and  certainly  common  in  the  Byzantine 
pi^riod,  would  be  but  one  step  from  the  joining 
of  glass  by  heavy  lead  or  heavy  metal  instead 
of  the  divisions  of  gold  or  copper. 

It  is  a  question  whether  it  is  worth  while  to 
indicate  the  various  accounts  of  glazed  orna- 
mental windows,  prior  to  those  that  we  know 
in  the  West.  It  is  evident  from  the  make  of 
the  first  ones  that  exist,  whose  date  is  certain, 
that  they  represent  a  result  of  much  previous 
experience. 

The  precision  of  the  work  shows  no  hesita- 
tion or  trial  of  the  means  employed.  Already 
as  far  back  as  the  fourth  century,  windows  of 
magnificent  colour  adorned  the  Basilica  of  S. 
Peter,  according  to  Anastasius  the  Librarian, 
and  earlier  than  that  Lactantius  speaks  of  col- 
oured windows  being  frequent.     S.  John  Chrys- 
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ostom  and  S.  Jerome  have  mentioned  coloured 
glass  of  chapels  in  the  churches.  Prudentius 
at  the  beginning  of  the  fifth  century  says  of 
the  windows  of  S.  Paul  beyond  the  Walls, 
''  In  the  arcaded  windows  are  various  coloured 
glasses ;  thus  glitter  the  meadows  adorned  by 
the  flowers  of  spring."  Sidonius  Apollinaris 
describes  the  filling  of  the  windows  with  bril- 
liant and  many-coloured  glass  in  a  chapel 
erected  at  Lyons  by  Patiens,  bishop  in  450. 
Fortunatus  compliments  the  Holy  Bishops  who 
fill  the  basilicas  with  glass,  and  sings  of  the 
first  lights  of  dawn  through  the  illumined  bays 
of  the  cathedral  of  Paris,  whose  expenses  were 
paid  by  King  Ohildebert.  He  also  celebrates 
the  seventy-two  windows  which  lit  the  church 
of  S.  Martin,  rebuilt  by  Gr^ory  of  Tours 
after  the  fire  of  525.  Gregory  of  Tours  him- 
self speaks  of  the  windows  of  the  church  of 
Izeure,  which  were  detached  from  their  open- 
ings by  a  thief  who  thought  that  their  splen- 
dour might  be  the  result  of  gold  and  silver,  and 
hence  tried  to  melt  them.  S.  Bennet  Bisoop 
brought  to  Wearmouth,  from  France,  toward 
680,  men  skilful  in  the  art  of  glass.  Hincmar, 
Archbishop  of  Reims,  in  the  month  of  April, 
845,  placed  coloured  glass  in  the  cathedral 
which  he  had  completed.  In  863  Charles  the 
Bald  grants  residence  with  income  to  the  glass 
workers,  Bagenulf  and  Baldenc.  It  is  said  of 
Adalbem,  Archbishop  of  Reims  in  969,  that  he 
adorned  his  cathedral  with  windows  represent- 
ing historical  subjects.  Roger  and  Herbert, 
clergymen  of  Reims,  famous  in  their  art,  exe- 
cuted, about  1060,  windows  for  the  Abbey  of 
S.  Hubert  in  Ardennes,  ordered  by  the  Countess 
Adelaide.  The  cathedral  of  Le  Mans  was 
filled  with  stained  glass  by  Hoel,  bishop  in 
1081.  Eraclius  wrote  on  the  painting  of  glass  a 
treatise,  in  the  tenth  or  beginning  of  the  eleventh 
century.  Desiderius,  Abbot  of  Monte  Casino, 
orders  the  colouring  of  the  windows  of  the  Capit- 
ukr  Hall  and  Chapel,  1058-1066,  and  Leo  of 
Ostia  in  the  next  century  describes  the  making 
of  these  windows  in  a  manner  that  shows  the 
similarity  of  methods  to  those  later  employed. 

About  Theophilus  and  his  essay  we  speak 
elsewhere.  Nor  is  it  to  be  forgotten  that  S. 
Bernard,  in  the  severity  of  his  monastic  build- 
ing, forbade  decorated  windows  of  colour.  The 
general  chapter  of  the  order  in  1134  decides 
that  they  shall  be  white  without  any  cross  and 
any  colour. 

With  this  we  come  to  the  twelfth  century, 
whose  windows  remain  in  part  to  us  with  those 
of  the  thirteenth  century,  and  represent  the 
beginning  of  the  great  period  of  mediaeval  art  in 
glass.  For  one  of  the  windows  of  the  cathedral 
of  Chartres,  a  claim  is  made  that  it  may  have 
been  executed  before  1113,  having  escaped 
the  fires  of  1120  and  1194.  This  is  known  as 
"  Our  Lady  of  the  Beautiful  Glass."    It  would 
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not  be  far  in  date  from  the  beautiful  panel  of 
Yendome,  also  representing  the  Virgin  and  her 
Son,  and  executed  somewhere  about  1170  or 
1180. 

The  glass  of  the  twelfth  century  and  begin- 
ning of  the  thirteenth  in  Western  Europe  is  at 
ODce  a  perfect  model  of  its  kind,  and  as  it  is 
applied  to  architectural  decoration,  an  example 
and  a  lesson  for  all  artists.  Then,  again, 
whether  from  accumulated  tradition,  or  from 
that  accurate  reasoning  which  intense  interest 
in  art  brings  on,  the  principles  upon  which  all 
this  decorative  stained  glass  work  is  constructed 
are  fundamental  ones,  carrying  the  result  as  far 
as  the  knowledge  and  the  materials  of  that  day 
allowed.  Later  things  may  be  as  interesting, 
or  more  interesting  as  being  nearer  to  our  feel- 
ings and  notions.  But  in  the  older  stained 
glass  windows,  such  for  example  as  the  glorious 
west  windows  of  Chartres,  all  the  principles  of 
work  in  glass  are  stated,  though  in  an  archaic 
form.  A  clear  understanding  or  apprehension 
of  the  difficulties  of  colour  radiation  and  its 
effects  from  one  colour  upon  another,  the  op- 
posing or  harmonizing  effect  of  the  use  of  com- 
plementary colours,  and  design  arising  frx)m  an 
adjustment  of  these  difficulties,  —  these  points 
can  be  seen  stated  there  as  in  a  grammar. 

Certain  points  of  the  machinery  or  mechanism 
of  the  technique  which  met  these  difficulties  and 
made  use  of  them  as  points  of  beauty  are  worth 
referring  to,  though  I  must  repeat  that  the  sub- 
ject is  too  complicated  and  too  technical  for  a 
proper  analysis  within  our  brief  space.  In 
decoration  by  glass,  whether  painted  or  not, 
we  meet  with  a  well-known  phenomenon,  less 
known,  less  visible  to  the  painter  who  paints 
pictures  on  canvas  or  on  walls.  The  artbt  who 
uses  a  piece  of  blue  glass,  for  instance,  where 
the  painter  in  oil  uses  a  touch  or  more  of  blue 
paint,  will  find  his  piece  of  blue  glass  change 
its  size  and  shape  at  a  distance,  as  opaque 
colour  would  not.  If  he  uses  other  colours, 
their  shapes  and  sizes,  their  distinctness  and 
their  tones,  are  all  modified  by  distance.  Natu- 
rally, too,  placed  alongside  of  each  other,  they 
not  only  change  in  themselves,  but  they  change 
the  appearance  of  their  neighbours. 

In  some  old  work,  for  instance,  the  shape 
and  the  painting  of  a  hand,  will  be  elongated 
and  narrowed  because  with  the  glass  that  they 
used,  and  more  or  less  with  all  glass,  the  real 
shape  would  look  too  large  and  too  broad.  The 
painting  of  the  older  work  was  arranged  to 
meet  these  difficulties.  We  may  notice  that 
the  idea  of  representing  natural  forms,  or  of 
making  ornament  more  or  less  natural,  that  is 
to  say,  to  look  like  a  modelled  thing,  like  a 
thing  that  is  to  delude  you,  is  one  of  the  in- 
evitable directions  of  art.  The  mere  pattern 
which  satisfied  the  older  Eastern  workman,  such 
as  that  of  carpets  and  stufib,  has  always  passed 
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into  attempts  at  representing  nature.  By 
painting  upon  pieces  of  coloured  glass  the  older 
men  could  both  simulate  a  certain  imitation 
of  the  modelling  of  real  things,  and  at  the  same 
time,  by  a  judicious  conventional  method  of 
painting,  varying  according  to  each  differen'^ 
colour,  sacrificing  very  often  the  real  shape, 
they  made  a  certain  picture  effect,  and  they 
also  met  the  troubles  of  irradiation.  With  a 
greater  development  of  painting  with  other 
materials  (opaque  painting,  which  is  what  we 
usually  call  painting),  came  a  time  when  the 
methods  of  opaque  painting  were  more  or  less 
transplanted  to  the  transparent  painting  of 
glass,  and  necessitated  a  weaker,  less  powerful 
effect,  which  last  tradition  has  been  continued 
down  to  our  day,  into  the  English  windows,  for 
instance. 

The  lead  used  to  join  the  pieces  of  glass  to- 
gether is  an  important  part  of  the  design  of  the 
older  windows,  and  their  decorative  pattern  per- 
sists even  into  the  Renaissance,  so  long  as  the 
tradition  of  glass  is  unbroken.  Therefore,  this 
intelligent  use  of  leads  persists  longer  in  North- 
em  Europe  than  in  Italy,  where  even  the  work 
of  such  a  consummate  designer  as  John  of  Udine 
is  meant  to  do  without  leads,  so  that  they  are 
merely  an  ugly  necessity.  Though  the  mediaeval 
work,  at  its  best  moment,  is  much  painted,  it  is 
so  in  strict  connection  with  the  leads  which 
help  to  form  a  background.  As  in  all  high 
forms  of  art,  the  edge  or  outline  is  the  part 
most  taken  care  of.  The  necessity  of  the  leads 
was  also  turned  into  a  beauty  by  helping  to 
connect  the  representations  or  patterns  of  the 
design  with  the  edges  of  the  window  itself.  In 
many  of  the  earlier  and  more  splendid  examples 
the  impression  of  connection  of  the  window  with 
the  wall  is  so  great  that  the  window  gives  the 
impression  of  the  wall  being  translucent  and 
coloured.  Later  mediaeval  art  insists  more  dis- 
tinctly on  the  edges  of  the  window  repeating 
the  shapes  of  tracery  and  edges.  The  fact 
that,  in  the  representations  of  nature  by  paint- 
ing, things  were  detached  one  from  another  by 
values  and  lines,  and  not  by  cast  shadows,  or 
later  by  what  is  called  chiaroscuro,  is  repeated 
in  the  picture  in  glass.  The  study  of  shadows 
by  later  pictorial  art  was  antagonistic  to  the 
representation  by  values,  and  in  so  far  destroyed 
the  tendency  to  use  glass  as  a  material  for 
pictures. 

The  abandonment  of  me<li8eval  tendencies  by 
the  Renaissance  implied,  at  that  moment,  the 
abandonment  of  mediaeval  methods,  and  quite 
logically  the  latest  work  of  the  Renaissance  in 
glass  is  typified  by  a  light  or  clear  opening  in 
which  subjects  coloured  and  painted  are  hung. 
Some  of  it  is  quite  admirable  in  its  way,  but  is 
no  longer  of  any  importance  as  affecting  the 
wall. 

In  the  older  way  the  method  of  laying  on  the 
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enamel  paint  upon  the  coloured  glass  was  cal- 
culated so  as  not  to  make  the  glass  dirty  or 
dingy,  and  thereby  detract  from  the  pleasure 
the  eye  has  in  receiving  a  frank,  luminous  ex- 
pression through  a  crystal  medium.  The  older 
artists,  perhaps  from  necessity,  worked  with  a 
small  number  of  principal  colours  of  glass, 
modifying  their  tones  by  relation  so  as  to  make 
more  of  them  to  the  eye,  if  not  in  fact,  and 
using  these  limitations  as  a  source  of  that 
power  which  attaches  to  simplicity  and  repetition. 

With  the  early  mediseval  artist  his  picture, 
as  we  would  call  it  to-day,  that  is  to  say,  his 
intention  of  making  an  illustration,  will  not 
have  been  different  from  his  decorative  work. 
He  will,  like  the  Chinaman,  make  a  horse  blue 
or  red,  if  thereby  the  decorative  space  or  picture 
attains  the  necessary  balance  of  effect,  and  pat- 
terns keep  their  place,  from  the  colour  values 
representing,  as  in  nature,  atmosphere  and 
modelling. 

Later  the  same  general  methods  were  fol- 
lowed, but  they  were  followed  with  less  con- 
viction. Changes  were  made  in  methods  of 
execution,  probably  with  a  certain  notion  of  im- 
provement, often,  from  the  unfortunate  tendency 
of  all  art  —  I  might  say  of  all  things  —  to  fall 
into  the  domain  of  trade.  In  that  way  mechan- 
isms, which  have  had  a  reason  in  their  solutions 
of  difficulties,  merely  become  trade  recipes ;  and 
if  the  difficulties  remain  great,  the  cause  of 
the  difficulty  is  eliminated  absolutely  by  some 
change  of  material. 

At  various  times  in  the  later  Middle  Ages, 
with  changes  of  style,  new  departures,  not  very 
grave  ones,  were  made;  until  at  the  end,  in 
imitation  of  supposed  classical  building,  such 
as  it  was  understood  in  Italy,  the  stained  glass 
became  more  or  less  pale  and  weak,  even  when 
helped,  as  it  was  occasionally  and  very  hand- 
somely sometimes,  by  the  use  of  patches  of 
solid  colour,  and  the  beautiful  innovation  of  the 
yellow  stain. 

Grisaille  Glass.  As  shown  elsewhere,  the 
name  **  grisaille  "  is  the  same  as  that  of  "  griset," 
which  is  the  name  of  the  neutral  coloured 
enamel  paint,  used  to  model  and  draw  upon 
the  sui*faces  of  glass.  There  are  windows,  and 
very  beautiful  ones,  with  no  colour,  or  very 
little,  which  belong  to  this  class.  There  are 
some  very  celebrated  ones.  As  I  state  else- 
where, there  are  cases  of  a  window  being  partly 
in  full  pot  metal  colour  and  the  balance  in 
grisaille.  The  examples  and  the  subdivisions 
of  the  subject  are  too  numerous  to  do  more 
than  to  mention  this  separate  class,  and  to 
point  out  how  originally  the  grisaille  window 
may  have  been  nothing  but  the  white  or  colour- 
less glass,  joined  together  by  leads.  Then 
patterns  of  pleasing  shapes  are  placed  between 
leads ;  and  leads  and  patterns  make  the  design 
of  the  window.     It  was  a  possible  desire  for 
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more  light,  as  a  practical  question,  also  a  mat- 
ter of  great  economy ;  and  lastly,  the  effect  of 
the  tempered  white  light,  passing  over  the  col- 
oured light,  adds  the  veiling  which  makes  the 
colours  of  the  deeper  glass  more  mysterious. 
At  certain  moments  the  monotony  of  the  ab- 
sence of  colour  was  relieved  by  spaces  filled 
with  colour.  The  method  has  persisted  more 
or  less  through  all  the  ages  of  glass  painting. 
In  its  best  example  its  principle  is  that  first 
stated  in  this  notice,  of  the  joining  of  the  bor- 
ders of  the  window  by  interlacing  of  patterns  of 
dark  on  light ;  and  the  more  successfril  pieces 
are  dependent  for  their  beauty  upon  the  com- 
bination of  pattern  which  will  produce  a  series 
of  values  that  fill  the  space,  and  avoid,  thereby, 
the  monotony  of  continuous  repeated  ornaments. 
That  monotony  is  very  much  felt  in  many  gri- 
saille windows,  to  the  extent  of  making  them 
extremely  fatiguing  to  the  eye.  This  annoy- 
ance is,  as  I  have  just  stated,  much  lessened  in 
those  windows  in  which  the  arrangement  of 
colourless  values  has  been  well  understood. 

We  know  that  the  end  of  the  eighteenth  cen- 
tury saw  the  almost  entire  disappearance  of  the 
art,  which  had  been  preceded  by  attempts  at 
painting  on  windows  in  what  was  thought  to  be 
a  parallel  to  painting  in  oils.  The  story  of  the 
disappointment  of  Sir  Joshua  Reynolds,  when 
he  had  a  picture  copied  upon  glass  by  Jervas, 
is  historical,  but  may  not  be,  for  all  that,  thor- 
oughly understood. 

"  I  had  frequently,"  said  Sir  Joshua,  "  pleased 
myself  with  reflecting,  after  I  had  produced 
what  I  thought  a  brilliant  efifect  of  light  and 
shadow  on  my  canvas,  how  greatly  that  effect 
would  be  heightened  by  the  transparency  which 
the  painting  on  glass  would  l>e  sure  to  produce. 
It  turned  out  quite  the  reverse." 

To-day  one  might  say,  "Well,  he  should 
have  known  better."  Nevertheless  the  prin- 
ciple of  the  mistake  is  not,  I  think,  usually 
grasped.  Sir  Joshua,  like  most  of  us  artists, 
found  life  too  short  to  make  analyses  of  the 
principles  of  light  and  colour ;  which  even  now 
the  scientific  man,  with  all  his  engines  of  obser- 
vation, is  only  beginning  to  accomplish  for  us. 
Sir  Joshua  saw  indistinctly  the  ideas  belonging 
to  his  own  art  of  painting,  which  is  the  repre- 
sentation of  coloured  appearances  that  we  see 
about  us  by  coloured  surfaces,  which  we  make 
by  applying  opaque  colours  to  wall  or  canvas. 
He  confused  these  fundamental  ideas  with  his 
own  methods  of  work,  his  trade  recipes,  all 
derived  from  the  practice  of  painting  with  oil 
colour  in  opaque  surfaces,  which  makes  more  or 
less  the  representation  of  the  shading  of  things, 
—  that  is  to  say,  the  dulling  of  things,  —  and 
as  it  were  taking  away  colour  to  make  shadow. 
The  shadows  of  things  are  also  colours,  and  in 
such  a  material  as  glass,  which  gives  a  full 
intensity  of  lights,  and  which  allows  one,  in 
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fact,  to  paint  with  light,  the  proper  gradation 
and  representation  of  shading  is  by  other  colours 
of  glass  to  represent  the  shadows.  Consequently 
his  painting  on  glass,  done  by  the  increasing  of 
what  he  wpuld  have  called  shadows,  that  is  to 
say,  by  adding  more  opaqueness  and  more  dirt, 
was  not  the  brilliant  translation  of  his  paint^ 
ing  that  he  had  hoped  for.  I  use  Sir  Joshua's 
example  —  which  is  not,  perhaps,  absolutely 
fair  —  that  we  may  understand  the  disappoint- 
ing effect  of  transplanting  to  a  transparent  sur- 
face the  exact  methods  that  are  meant  for  an 
opaque  one.  Whether  Sir  Joshua  went  into  an 
analysis,  and  whether  I  have  attributed  too 
much  or  too  little  to  him,  is  of  no  consequence 
as  to  the  facts  of  that  case  or  similar  ones. 

The  second  quarter  of  the  century  saw  in 
England  a  revival  of  ancient  methods,  which 
has  continued  with  laudable  results  to  the 
present  day.  I  shall  make  no  reference  to  what 
was  done  in  a  similar  way  in  France  and  in 
Germany,  especially  because  one  important  side 
which  the  English  tried  for  was  not  properly 
cared  for  on  the  Continent,  and  that  is  the  mak- 
ing of  glass  fairly  similar  to  the  ancient  material 
of  the  Middle  Ages. 

Making  of  Windoics.  A  colour  study  is 
made  at  each  moment,  as  he  prefers,  of  the 
system  of  chromatic  decoration  to  be  employed 
by  the  designer.  A  full-size  drawing  is  also 
made,  in  which  the  outlines  of  the  figures, 
pieces  of  landscape,  decorative  patterns,  etc., 
are  carefully  drawn,  all  of  the  full  size  of  the 
intended  pieces  of  gla&s,  and  sometimes  coloured. 
Upon  this  "  cartoon,"  as  it  is  generally  called, 
the  pieces  of  the  leads  are  marked  with  accuracy, 
or  this  is  done  on  separate  drawing.  The  lines 
of  this  cartoon  are  transferred  to  other  sheets  of 
paper,  several  such  transfers  being  made.  One  of 
these  transfers  is  cut  up  into  pieces  representing 
the  pieces  of  glass  which  are  to  be  cut.  Upon 
another  of  these  transfers  the  lead  lines  must  be 
accurately  marked,  if  they  have  not  already 
been  so  transferred  from  the  cartoon.  Now,  as 
in  mediaeval  times,  a  drawing  or  cartoon  has  to 
have  the  lead  lines  distinctly  indicated  before 
the  work  upon  the  glass  is  begim.  In  the  early 
mediaeval  directions  which  we  have,  the  lead 
lines  alone  are  mentioned.  It  may  even  be 
supposed  that  in  many  of  the  earlier  and  finer 
windows  there  was  little  indicated  in  the  cartoon 
besides  the  lead  lines,  the  painting  of  the  actual 
pieces  of  glass  being  leil  to  the  skill  and  knowl- 
edge of  the  artist,  who  would  probably  be  the 
same  man  who  had  made  the  cartoon  or  transfer 
upon  which  the  leads  were  marked.  Of  course, 
fragmentary  cartoons  of  parts  may  be  made  of 
one  single  detail.  Upon  a  large  sheet  of  plate 
glass,  commonly  called  a  glass  easely  the  divided 
pieces  of  the  transfer,  above  described,  are 
arranged  together,  and  the  artist  having  pre- 
viously decided  upon  the  colour  of  some  one  of 
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the  pieces  of  glass  in  the  future  window,  lays 
this  piece  upon  the  paper  pattern  at  the  point 
where  that  particular  colour  is  to  be  used.  The 
piece  of  paper  which  has  hitherto  represented 
the  piece  of  glass  is  removed,  so  that  the  effect 
of  the  glaas  may  be  judged  by  transmitted  light. 
The  piece  of  glass  being  in  this  way  finally 
decided,  the  workman  marks  upon  the  glass 
what  he  is  to  cut  out,  or  else  places  the  paper 
pattern  immediately  upon  it  and  follows  the 
edges  with  a  diamond.  Before  the  introduction 
of  this  use  of  the  diamond,  the  glass  was  cut 
with  a  hot  iron.  It  should  be  said,  however, 
that  in  a  good  deal  of  simple  work  and  in  much 
of  the  work  which  the  English  do  to-day,  the 
indication  of  the  colour  of  glass  is  made  on  the 
cartoon,  or  on  some  other  drawing,  by  the  mere 
use  of  letter  and  number.  In  very  special  glass, 
like  the  American  opalescent  glass,  there  is  an 
unlimited  choice,  and  such  simple  methods  are 
only  for  cheap  work. 

The  piece  of  glass,  cut  to  the  right  shape,  is 
secured  to  the  glass  easel  by  some  cohesive 
matter,  such  as  wax.  The  replacing  of  pieces 
of  paper  by  pieces  of  glass  of  the  same  size  and 
shape  is  continued  until  the  entire  window,  or 
so  much  of  it  as  the  easel  wHl  accommodate,  is 
in  place  upon  the  easel,  but,  of  course,  without 
its  leads.  This  process  enables  the  artist  to 
change  or  modify  the  colour  scheme  to  almost 
any  extent.  If  needed,  upon  these  pieces  he 
then  paints  in  enamel  colour,  which  pieces  are 
separately  placed  in  the  kiln  and  fired  until  the 
enamel  is  fixed. 

Plating  is  also  used  to  alter  the  effect  of  colour. 
This  means  the  superposition  of  one  piece  of  glass 
upon  one  or  more  others,  so  as  to  vary  the  colour 
or  its  depth,  or  the  modelling  of  the  gradations 
of  colour  contained  in  it. 

After  the  pieces  of  glass  have  all  been  cut, 
they  are  joined  together  by  a  lead  ribbon,  with 
flanges,  having  nearly  the  section  of  a  capital  I. 
The  pieces  of  glass  used  in  plating,  which  may 
be  two  or  three  thick,  are  held  by  lead  bars  of 
similar  character,  especially  soldered  to  the  lead 
of  the  main  surface  of  the  window,  or  a  wider 
grooved  lead  is  used.  The  leads  are  finally 
secured  to  iron  bars  and  armatures,  by  which 
the  window  is  kept  in  place  in  the  window 
opening. 

The  essential  mechanism  for  stained  glass 
windows  is,  therefore,  of  a  very  simple,  almost 
childish,  character.  It  is  more  difficult  —  it  is 
harder  work  than  using  a  brush  with  ink  to 
draw  with,  or  a  lead  pencil,  but  it  is  of  a  similar 
infantile  nature.     That  does  not  make  it  easier. 

Let  us  seie  how  near  the  description  of  the 
method  of  the  monk  Theophilus,  the  oldest  docu- 
ment we  have  on  the  making  of  stained  glass  win- 
dows, corresponds  with  the  description  just  made. 
Judging  by  certain  parts  of  the  texts,  Theophilus 
may  have  lived  in  the  second  part  of  the  twelfth 
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century.  This  is  his  way  of  making  a  window : 
'*  First,"  he  says,  "  make  a  table  of  wood,  level 
and  of  such  width  and  length  that  you  may 
trace  upon  it  two  panels  of  each  window."  This 
table  is  covered  with  a  coat  of  chalk  mixed  with 
water  and  rubbed  with  a  cloth.  On  this  prepara- 
tion, when  quite  dry,  the  artist  traces  subjects 
or  ornaments  with  a  stylus  of  lead  or  tiii.  Then, 
when  his  line  is  determined  on,  he  makes  it  over 
again,  with  a  red  and  black  outline,  put  on  with 
a  brush  between  these  lines.  The  colours  are 
marked  for  each  piece  by  means  of  a  sign  or 
letter.  Suitable  pieces  of  glass  are  placed  upon 
the  table,  and  these  lines,  which  are  those  of  the 
leads,  are  traced  upon  the  glass ;  after  which 
they  are  cut  with  a  hot  iron  and  nippers. 

Theophilus  does  not  clearly  indicate  whether 
he  draws  on  his  table  what  we  now  would  call 
a  cartoon  —  the  complete  modelling  of  figures 
or  ornaments;  he  speaks  only  of  an  outline. 
However,  when  he  speaks  of  painting,  that  is  to 
say,  of  putting  on  enamel  paint-work,  indicat- 
ing modelling,  on  the  pieces  of  already  coloured 
cut  glass,  he  says  that  one  should  follow  care- 
fully the  lines  which  are  on  the  drawing.  This 
passage,  however,  relating  to  such  early  work, 
may  merely  refer  to  the  fact  that  on  these 
pieces  of  coloured  glass,  in  very  early  work,  the 
modelling  is  little  more  than  certain  lines  traced 
in  the  direction  of  a  form.  Though  wherever 
there  was  a  gradation  in  the  glajss  which  the 
artist  could  use  u  modelling,  he  took  advantage 
of  it. 

In  the  giadual  attempt  to  model  more  deli- 
cately, which  has  slowly  gone  on  through  all 
these  centuries,  the  modelling  of  the  forms  repre- 
sented in  the  window  has  come  at  length  to  be 
merely  a  copying  of  a  delicate,  usually  a  very 
weak,  drawing.  This  is  not  to  say  that  in 
many  cases,  especially  in  those  which  were  imi- 
tations of  archaic  work,  or  continued  to  be  so, 
there  is  not  some  use  of  hard,  firm  lines ;  but 
they  usually  do  not  connect  with  the  leads  in  a 
successful  way.  These  windows  are  either,  as 
I  say,  archaic  imitations,  or  are  distinctly  the 
representation  of  a  drawing  on  paper  transposed 
to  glass;  and  I  mean  by  transposed^  carried 
over,  not  properly  translated,  as  they  should  be 
when  made  in  another  material.  To  meet  this 
halfway,  the  original  cartoons  are  prepared 
already  so  as  to  miss  some  of  the  great  quali- 
ties of  drawing  on  paper,  and  the  weakness  is 
at  both  ends.  Hence  we  may  see  in  some  in- 
teresting window,  by  a  superior  English  artist, 
a  surface  of  mere  drawing,  with  tints  here  and 
there  of  colour,  which  is  glass,  while  the  in- 
tensity and  richness  of  that  same  artist's  work 
is  kept  for  his  paintings  in  oil  or  distemper, 
materials  which  in  their  essential  nature  are 
less  rich,  less  powerful,  than  the  material  of 
glass. 

American  Art  of  Gla,ss.     Some  accoimt  of 
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the  renewal  of  the  art  of  glass  in  the  United 
States  will  be  in  place,  because  it  has  involved 
an  attempt  at  bringing  back  into  the  art  of 
glass  the  ancient  principles  which  allowed  the 
mediaeval  artists  to  make  of  their  windows, 
monuments  as  important  as  those  of  sculpture 
and  painting,  and  to  use  the  most  splendid 
way  of  carrying  out  the  full  strength  of  colour 
and  the  strongest  expressions  of  line.  An 
analysis  of  its  origin  will  serve  again  as  a 
method  of  explaining  the  capacities  of  the  art, 
which  however  great  in  the  past,  yet  offers  pos- 
sibilities not  yet  attained. 

When  the  American  artist  first  turned  his 
attention  to  the  art  of  glass  and  the  making  of 
pictured  windows,  he  had  one  foremost  diffi- 
culty: the  best  glass,  meaning  the  material 
itself,  was  imported.  Even  then  only  poorer 
samples  came  here,  the  better  being  carefully 
culled  by  good  European  workers.  European 
manufacturers  even  objected  to  accepting  orders 
for  better  material,  as  ipjuring  the  possible  sale 
of  the  more  common  sent  over.  In  limited 
quantities  and  in  limited  choice,  colour,  and 
substance,  some  was  made  here  to  supplement 
this  need,  with  the  advantage  that  the  making 
of  a  few  varieties  showed  that  in  such  a  simple 
manufacture  anything  could  be  obtained  in 
small  quantity  if  needed.  The  imported  mate- 
rial seemed  to  be  intimately  connected  with 
foreign  methods  of  using  it.  There  were  no 
inferior  artists  or  superior  artisans  here  to  copy 
the  cartoons  of  designers  and  supply  smaller 
details  indicated  in  the  general  plan.  In 
Europe  such  and  such  men  wei*e  employed  for 
such  a  part  of  the  work  on  a  window ;  some 
for  ornament,  some  for  figures,  and  some  for 
drapery,  etc., —  all  strictly  non-individual,  and 
all  their  ways  based  on  a  well-known  conven- 
tion which  has  reached  its  furthest  limit  of 
development.  No  improveTnent  then  could  be 
made  on  that  line. 

The  first  attempts  were  made  with  con- 
siderable novelty  of  design  and  with  great  at- 
tention to  the  importance  of  line  and  composi- 
tion ;  but  all  the  more  did  the  material  betray 
by  its  thinness  the  representation  of  line  made 
by  the  connecting  leads.  Nor  were  there  fairly 
skilled  painters  to  paint  upon  this  poor  mate- 
rial of  glass,  though  some  artists  of  higher 
grade  might  occasionally  attempt  it. 

Designs  were  therefore  made,  which  were 
strictly  designs  in  leiid.  Here,  again,  came 
the  difficulty  that  the  cuts,  that  is  to  say,  the 
shapes  which  the  glass  could  assume  under  the 
use  of  the  cutting  diamond  in  the  mechanic's 
hand,  were  extremely  limited,  and  any  con- 
siderable refinement  was  too  difficult  to  carry 
out  into  anything  like  practice;  but  the  idea 
persisted  of  drawing  with  the  leads,  which, 
though  at  first  a  failure  for  mechanical  reasons, 
was  in  itself  a  novelty  for  modem  times.    This 
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development  of  design,  therefore,  was  one  of  the 
first  impulses.  But,  as  usual,  design  cannot  be 
separated  in  the  decorative  arts  from  colour, 
even  in  its  simplest  form  of  light  and  shade. 
The  colour  of  the  inadequate  material  of  the 
glass  Was  not  of  sufficient  quality  to  join  harsh 
edges  of  glass  without  the  a(\joining  of  painting 
on  glass ;  for  which,  as  said  before,  there  were 
no  expert  artisans,  and  only  professional  artists, 
too  costly  to  employ  often. 

The  so-called  mosaic  work  implied  the  neces- 
sity of  considerable  range  of  what  are  called 
values,  to  be  defined  as  degrees  of  depth  and 
tone  in  the  quality  of  the  glass ;  but  this  was 
almost  impossible  from  lack  of  material. 

Hence  arose  the  use  of  what  is  called  plating, 
superposing  one  colour  on  another  so  as  to  in- 
crease its  depth  and  richness,  to  modify  its 
transparency,  or  to  change  its  tone;  as,  for 
instance,  when  we  plate  a  colour  with  its 
complementary  colour,  or  variation  of  that  com- 
plementary. Yet  there  seemed  to  be  a  possible 
future  in  a  strictly  logical  order ;  that  is  to  say, 
the  use  of  glass  in  its  purity,  untouched  by  pig- 
ment, or  added  colour,  and  joined  together  by 
leads  which  should  be  as  carefully  designed  as 
the  choice  of  glass  itself. 

It  was  at  this  time  that  it  occurred  to  the 
writer  that  opal  glass,  then  made  in  this  coimtry 
and  used  for  the  imitation  of  porcelain,  but 
often  so  badly  made  as  to  be  more  than  translu- 
cent, suggested  a  means  of  meeting  the  defects 
of  thinness  of  texture  and  flatness  of  colour, 
and  of  securing  a  permanent  recall  of  the  neces- 
sary complementary  colour.  The  deficient  pieces, 
which  were  translucent,  exhibited  that  peculiar 
e£fect  of  two  contrasting  colours,  which  we  call 
opaline.  The  making  of  such  glass  seems  to 
have  been  known  for  an  indefinite  period,  though 
it  does  not  appear  that  this  glass  has  been  used 
in  this  way  in  window  work.  After  many  ex- 
periments in  having  it  coloured^  in  testing  its 
variations  in  density,  the  material  seemed  to  be 
the  proper  basis  for  a  fair  venture  into  the  use 
of  free  colour  in  windows,  even  when  it  was  used 
only  in  small  patches,  alongside  of  the  English 
glass,  whose  flatness  was  relieved  by  the  opal's 
suggestion  of  complementary  colour, —  that  mys- 
terious quality  it  has  of  showing  a  golden  yellow, 
associated  with  a  violet ;  a  pink  flush  brought 
out  on  a  ground  of  green. 

From  this  moment  began  a  long  series  of  ex- 
periments in  the  making  of  opal  glass,  either  to 
recall  the  tones  of  mediaeval  glass,  or  to  increase 
the  number  of  shades  and  tones.  All  the  various 
firms  of  makers  of  glass  for  artistic  use  in  win- 
dows have  grown  out  of  these  first  demands  and 
struggles  of  the  first  American  artists  in  glass, 
whose  number  could  be  counted  twice  on  a  single 
hand. 

With  the  use  of  these  new  materials,  necessi- 
tating a  different  handling  by  the  cutter,  a  finer 
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training  and  a  habit  of  doing  more  difficult  work 
became  characteristic  of  the  American  workshop. 
The  everyday  acquirements  in  that  way  would 
have  been  some  twenty-five  years  ago  merely 
pieces  of  work  such  as  a  master  workman  might 
do  to  show  his  best  skill  occasionally.  Hence 
came  the  possibility  of  taking  up  greater  refine- 
ments of  the  lead  line, — refinements  increased 
by  the  casting  of  glass  into  shapes  already  laid 
out,  cutting  out  similar  shapes  with  acid,  stamp- 
ing and  moulding  the  glass  into  shapes,  etc. 

With  these  improvements  came  the  widening 
and  narrowing  of  leads,  the  shaping  of  the  leads 
into  irregular  forms,  so  as  to  imitate  the  touch 
of  the  brush  or  the  difterent  widths  of  lines. 
Moreover,  the  infinite  variety  of  modulations  of 
the  opal  glass  allowed  a  degree  of  light  and 
shade  for  each  piece,  which  not  only  gave  model- 
ling, but  also  increased  the  depth  sufficiently  to 
allow  the  darker  spaces  to  melt  softly  into  the 
harsh  lead  line. 

Painting  was  almost  wholly  dispensed  with» 
and  the  work  became  a  form  of  translucent 
mosaic,  held  together  by  lead  instead  of  cement. 
Only  the  heads,  hands,  faces  —  what  the  trade 
calls  flesh  —  still  continued  to  be  painted,  espe- 
cially because  with  them  expression,  an  element 
of  design  and  not  of  colour,  would  always  be  the 
principal  aim. 

However,  in  the  anxiety  for  a  thoroughly 
logical  system  of  doing  without  any  painting,  a 
method  was  invented  by  the  writer  of  joining 
glass  without  lead,  by  melting,  or  of  joining 
exceedingly  minute  divisions  of  glass,  sxnall  as 
those  cut  by  the  jeweller,  with  threads  of  finer 
metal,  so  that  these  should  become  almost  in- 
visible at  a  distance.  But  the  costliness  of  the 
process  and  the  great  risk  involved  in  firing, 
with  the  rude  appliances  of  the  American  work- 
shop, prevented  this  method  from  going  further 
than  a  few  examples.  The  architects,  also,  and 
clients,  had  not  enough  experience  and  knowl- 
edge of  decorative  building  to  appreciate  such  a 
refinement,  and  there  still  remains  an  entire 
division  of  this  great  art  of  glass  to  be  explored. 

It  would  then  seem  that  the  theory  of  win- 
dow decoration  is  that  of  painting  in  air  with 
a  material  carrying  coloured  light.  The  first 
attempts  are  those  we  know  of  the  Middle 
Ages,  which  expressed  all  that  can  be  done. 
But  they  were  obliged  to  work  within  a  narrow 
limit  of  material  and  size  of  material ;  and  they 
had  neither  the  knowledge  of  representation  of 
form  of  their  classic  predecessors,  nor  their  suc- 
cessors of  the  Renaissance.  The  later  mediseval- 
ists  fell  away  in  the  weakening  of  all  their 
intentions,  and  by  the  methods  becoming  more 
commercial.  The  Italians  at  the  beginning  of 
the  Renaissance  made  a  few  attempts  in  the  right, 
direction,  embodying  the  general  principle  of  the 
past  work,  and  introducing  some  of  the  results- 
of  their  study  of  nature.    But  the  study  of  form. 
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in  nature  had  become  so  important  as  to  carry 
even  the  arts  of  painting  and  sculpture  with  it. 
The  art  of  glass  would  logically  be  one  of  the 
very  first  ones  to  be  neglected,  as  not  being  a 
proper  field  for  such  studies ;  and  indeed  all  that 
side  of  art  which  we  call  decoration  suffered 
through  its  impersonality,  and  has  never  again 
been  in  complete  union  with  the  other  side, 
either  experimental  art  or  art  as  considered  as 
the  expression  of  sentiment.  The  painters, 
anxious  to  express  their  feeling  through  the 
human  face,  for  instance,  would  wish  some 
method  adjusted  to  delicate  fluctuation.  And 
they  gradually  turned  more  and  more  from 
monumental  work. 

Historical  Styles  in  Glass.  All  varieties  of 
art  are  properly  in  the  state  of  transition ;  so 
that  the  division  into  periods  must  always  have 
a  certain  arbitrariness.  This  is  especially  so  in 
the  case  of  the  art  of  stained  glass,  which  has 
covered  only  a  small  part  of  the  general  history 
of  art.  For  convenience,  it  may  be  well  to 
assume  the  thirteenth  century  glass  as  so  con- 
nected with  the  previous  work  of  the  twelfth 
century  that  we  may  run  them  in  together  as 
possessing  similar  characteristics,  which  are 
merely  extended  by  practice. 

There  were  stained  glass  windows,  apparently, 
by  the  year  1000  at  Tegemsee,  the  earliest 
example  claimed  as  existing ;  and  there  are  a  few 
undecided  cases  up  to  the  time  of  the  twelfth 
century,  when,  toward  the  middle,  we  have  the 
glass  of  the  Abbey  of  St.  Denis  in  France,  whose 
history  we  know,  and  which  remains  to  us,  but 
unfortunately  subjected  to  rearrangements. 

The  difference  of  date  of  others,  a  little  earlier 
and  a  little  later,  is  unimportant.  Part  of  the 
three  great  windows  above  the  doors  of  Chartres, 
some  at  Angers,  an  extraordinarily  beautiful  one 
at  Venddme  (perhaps  1172),  may  be  cited.  In 
the  earlier  glass,  the  most  important  feature  is 
its  deep  rich  colour,  recalling  jewels.  Notwith- 
standing, however,  there  are  cases  of  silvery 
grayness.  There  are  also  grisaille  of  ornamental 
pattern.  Medallion  windows,  that  is  to  say, 
subjects  on  small  scale  within  medallion  shapes 
set  in  ornament,  are  characteristic. 

The  strong  iron  bars  are,  except  in  the  earliest, 
bent  to  follow  the  outline  of  the  medallion. 
Rose  windows  occur  mostly  in  French  churches. 
They  are  mainly  circular  arrangements  of  the 
medallion.  Figure  and  canopy  windows  are 
frequently  placed  in  the  clearstory  and  triforium. 
The  protection  of  the  figure  by  being  placed  in 
a  sort  of  niche,  which  is  an  ingenious  way  of 
connecting  the  edge  of  the  window  with  the 
centre  so  as  to  recall  architecture,  develops  later 
into  what  are  called  canopy  windows,  and  in 
the  next  centuries,  and  up  to  the  very  end  of  the 
Gh)thic  period,  become  extraordinary  features. 
The  border  in  the  early  glass  was  very  important, 
and  frequently  very  broad.    In  certain  cases,  as 
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at  Chartres,  it  is  used  to  tie  the  design  to  the 
wall  in  such  a  way  that  at  certain  hours  of  the 
day  the  window  looks  like  the  wall  becoming 
transparent.  This  is  an  example  of  the  prin- 
ciple stated  in  the  beginning  of  this  notice.  The 
ornamental  detail  is,  of  course,  very  conventional^ 
beginning  with  the  Romanesque  tradition  which 
in  Grermany  lingers  far  into  the  thirteenth  cen- 
tury, as  at  S.  Kunibert  in  Cologne.  Heraldry 
and  the  personality  of  the  donor  are  very 
modestly  represented.  The  glass  is  very  uneven 
in  substance  and  in  colour.  The  glazing  is  dis- 
tinctly of  the  mosaic  type,  even  if  much  painted. 
No  large  pieces  of  glass  occur.  Sometimes 
masses  of  one  colour  are  made  of  many  pieces, 
whence  great  richness  in  tone.  The  painting  is 
of  one  pigment,  strongly  marked,  as  if  in  the  way 
of  a  sketch ;  and  in  the  more  important  cases^ 
this  manner  of  suggesting  form  and  expression 
has  a  value  which  more  than  rivals  all  possible 
delicate  modulations  and  recalls  the  extraordi- 
nary charm  which  the  sketches  of  the  great 
masters  had,  such  as  we  see  in  the  abbreviations 
of  Rembrandt's  drawings  or  even  of  Raphael's 
sketches. 

Leads  indicate  the  movement  in  the  same 
manner  of  synthesis.  Of  course  this  implies,  in 
the  greater  examples,  the  existence  of  remarkable 
artists,  and  is  not  to  be  given  to  the  date ;  for 
it  is  impossible  to  smaller  minds. 

The  early  palette  consists  of  white,  greenish, 
and  rather  clouded ;  red,  often  streaky  and  ruby- 
like ;  blue,  a  deep  sapphire,  and  even  inclining 
to  violet,  down  to  palest  blue.  A  turquoise  blue, 
which  in  many  of  the  French  windows  is  still 
distinctly  on  the  blue ;  yellow,  quite  strong  but 
not  reddish  ;  green,  very  pure,  like  emerald,  or 
deep  and  low  in  tone,  sometimes  inclining  to 
olive ;  purple,  brown-reddish  or  brownish ;  a 
flesh  tint,  apparently  lighter,  and  pinker  shades 
of  the  same  colours.  Violet  does  not  come 
until  later.  Though  the  palette  must  have  been 
restricted,  accident  might  have  produced  almost 
any  colour.  It  is  well  to  be  remembered  that 
from  one  source  alone,  iron,  any  of  the  colours 
can  be  obtained ;  and  also,  in  the  same  connec- 
tion, that  greater  fire  will  vary  a  colour  fix>m 
red  to  green  or  gray. 

In  the  early  glass,  the  painting  is  thus 
described  by  Theophilus,  who  was  supposed  to 
represent  the  middle  of  the  twelfth  century. 
Bontemps,  who  has  translated  him,  and  who 
has  written  on  the  manufacture  of  glass  and  of 
the  making  of  windows,  puts  him  in  the  eleventh 
century.  He  indicates  the  composition  of  a 
grisaille  or  enamel  colour  made  of  equal  parts 
of  oxide  of  copper  and  of  burnt  green  and  blue 
glass.  This,  in  powder,  is  put  on  with  a  bnish, 
reserving  the  lights.  Theophilus  advises  three 
distinct  values,  "  so  that  they  may  seem  to  be 
three  colours  brought  near  one  another'' ;  this  is 
spoken  of  with  regutl  to  flesh.   These  gradations 
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ahould  be  placed  under  eye-brows,  around  eyes, 
nose,  chin,  and  so  forth.  We  can  observe  the 
same  process  in  the  printing  of  the  Japanese 
colour  prints,  which,  indeed,  in  other  tones  con- 
tain the  whole  grammar  of  the  early  glass  colour- 
scheme. 

On  these  half  tints  the  painter  drew  with  a 
brush  his  outlines  and  shadows.  A  point  was 
used  to  take  out  some  lights.  After  the  shadows, 
an  interme<liate  coating  was  placed  between  the 
lighter  shadows  and  the  general  clear  tone.  The 
painter  again  took  out  lights  with  a  point  and 
edged  his  darkest  stroke  by  a  fine  line  of  white. 
The  glass,  thus  prepared,  was  placed  in  the  oven 
in  an  iron  tray,  covered  with  ashes  or  unslaked 
lime.  They  were  placed  in  the  oven  according 
to  the  resisting  power  of  their  make.  The  pieces 
of  glass  were  placed  in  lead  '*cams,"  joined 
together  by  tin  soldering ;  all  this  differing  little 
from  our  present  methods. 

Tbeophilus  gives  some  recommendation  as  to 
the  arrangement  of  colours,  such  as  recommend- 
ing a  white  ground  if  the  draperies  are  coloured ; 
on  the  contrary,  white  drapery  if  the  ground  is 
red  or  blue  or  coloured.  We  must  remember, 
continually,  that  the  harmony  of  colours  remained 
until  the  sixteenth  century  a  constant  preoccu- 
pation of  the  artist ;  all  the  more  in  the  earlier 
period  when  traditions  were  most  alive.  The 
local  colour,  or  natural  colour,  is  changed,  if 
necessaiy ;  as,  for  instance,  the  Christ  of  the 
Passion,  in  the  great  window  in  Patois,  has 
blue  hair.  The  artist  in  glass  studied,  before 
everything,  the  values  as  translated  by  colour. 
It  may  be  well  to  note  that  Tbeophilus  speaks 
of  France  as  being  specially  a  home  of  stained 
glass,  using  these  words,  **  whatever  in  the 
precious  variety  of  their  windows  is  loved  by 
France." 

The  glass  was  cut  with  a  hot  iron.  The  use 
of  the  diamond  is  quite  late,  perhaps  not  anterior 
to  the  beginning  of  the  sixteenth  century.  The 
shape  was  completed  by  the  use  of  **  grosing," 
that  is  to  say,  breaking  off  the  edges  with  a 
kind  of  nippers.  There  was  some  advantage  in 
this  over  the  clean  cut  of  the  diamond,  as  taking 
a  better  hold  of  the  cement  put  into  the 
leads. 

With  the  fourteenth  century,  or  intermediate 
period,  the  colour  may  be  described  as  more 
lively,  and  does  not  divide  so  distinctly  into 
colour  and  grisaille.  Thus,  both  are  used  to- 
gether in  the  same  window  (S.  Pierre,  Chartres). 
There  are  more  panels  than  medallions  in  the 
compositions ;  decorated  canopies  begin  to  come 
into  use,  at  first  in  flat  elevation,  and  often  as 
the  most  conspicuous  point  of  the  window.  The 
windows  have  borders,  as  a  rule  narrower  than 
before  the  Tracery  lights,  which  now  form  an 
important  part  of  the  construction,  having 
borders  of  their  own.  There  is  also  a  marginal 
line  of  white  as  a  natural  insistence  upon  the 
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shape  of  the  division.     This  persists  to-day  in 
what  is  called  **  the  white  line." 

The  use  of  this  white  line  marks  a  distinct 
view  of  the  problem  of  treating  an  opening,  as 
stated  in  the  first  paragraphs  of  this  notice. 

Sometimes  the  white  line  was  broad  enough 
to  have  a  pattern  painted  on  it,  or  to  be  broken 
by  ornament  or  colour.  The  yellow  stain  which 
gives  its  name  to  stained  glass  comes  in  at  this 
period.  It  was  an  important  invention,  and  its 
complete  sinking  into  the  glass  separates  it  from 
painting  by  enamels.  It  is  more  delicate  than 
pot  metal,  and  helps  to  brighten  these  later 
windows  and  to  do  away  with  the  necessity  of 
lead  in  certain  cases.  However  graceful  the 
figures  may  be,  they  are  less  natural  than  in  the 
early  work,  and  posed  more.  There  is  much 
use  of  diaper  pattern  in  background ;  ornament 
inevitably  becomes  more  naturalistic ;  the  glass 
material  is  more  even,  sometimes  lighter ;  flesh 
tint  becomes  white,  and  white  glass,  which  before 
had  always  been  more  or  less  coloured,  is  now 
almost  white ;  the  painting  becomes  more 
delicate ;  stippling  begins  to  be  used  at  the  end 
of  the  period. 

More  green  is  introduced,  and  more  yellow, 
and  there  are  combinations  of  yellow  and  green. 
Green  is  used  for  background.  There  is  much 
more  olive  green.  In  some  Grerman  windows, 
green,  yellow,  purple,  and  brown  are  the  main 
colours.  Occasionally  pale  blue  is  made  green 
by  the  yellow  stain. 

With  the  fifteenth  century,  glass  is  made  in 
larger  sheets,  is  lighter  in  fact  as  well  as  in 
effect,  and  white  is  more  used.  Canopies  become 
more  and  more  important ;  the  screens  behind 
figures  are  more  and  more  used,  and,  of  course, 
the  yellow  stain  becomes  more  important.  Ar- 
morial bearings,  and  the  donors  of  windows,  are 
on  a  larger  scale.  Borders  are  often  left  out  in 
the  canopy  designs.  Naturally,  there  is  a  more 
curious  use  of  material.  The  graded  glass  is 
used  to  suggest  shading  or  local  colour,  or  to 
imitate  marble,  for  instance.  Glasses,  first  blue 
and  later  red,  are  abraded  for  a  white  pattern ; 
attempts  at  landscape  and  atmospheric  effects 
are  made,  and  occasionally  the  picture  runs 
through  several  lights.  The  colours  are  higher 
and  sometimes  grayer.    Red  glass  is  less  crimson. 

As  with  the  fifteenth  century  comes  the  de- 
velopment of  the  art  of  painting,  the  drawing 
is  no  longer  archaic,  and  is  sometimes  excellent. 
Painting  is  still  more  delicate ;  stippling  is  used ; 
figures  and  ornament  carefully  shaded.  Natu- 
rally, too,  with  this  development,  the  lead  lines 
tend  to  be  less  a  part  of  the  design,  and  finally 
do  not  even  convey  it ;  but  there  remains,  even 
in  the  sixteenth  century,  a  manner  of  arranging 
the  leading  in  a  handsome  way.  This  dies  out 
gradually,  and  is  one  of  the  grave  deficiencies 
of  modem  work.  It  is  to  be  remembered  that 
there  is  still  a  close  connection  between  the 
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painter  in  distemper  or  oil,  beginning  to  feel 
the  possibilities  of  his  art,  and  the  artist  in 
glass. 

Of  this  we  shall  speak  later  as  we  pass  into 
the  sixteenth  century,  which  brings  in  the  Re- 
naissance of  the  North.  In  what  we  have  been 
considering,  we  have  not  brought  in  the  Italian 
as  subject  to  these  styles.  The  Italian  glass 
does  not  express  its  date  as  does  Northern  glass. 
The  persistence  of  the  classical  feeling  is  seen  in 
Italian  work  even  of  an  early  date,  whose  man- 
ner recalls  the  earlier  Northern  manners,  that 
is  to  say,  a  strict  mosaic  treatment  of  glass  and 
a  scorning  of  small  modelling  and  detail.  It 
also  happens  that  often  the  painting  upon  the 
glass  has  been  worn  away,  so  that  the  exact 
effect  of  its  use  cannot  be  determined.  Yet  we 
know  that  the  Italians  used  paint  to  attenuate 
or  affect  certain  crudities  of  their  material. 

However  unimportant  the  Italian  glass  is  in 
quantity,  it  has  carried  out  almost  to  the  end 
some  of  the  better  piinciples  and  finer  ways. 
We  do  not  expect  it  in  such  quantities  as  in  the 
North,  for  the  development  of  the  fresco,  and 
afterward  of  the  painting  to  be  placed  in 
churches,  was  not  favourable  to  closing  out  light 
or  modifying  it  extremely  by  colour.  There  are 
certain  points  which  are  what  might  be  expected 
of  the  Italian  :  a  certain  colouring  of  such  parts 
as  canopy  and  its  frame,  which  is  less  bald  and 
obvious  than  the  Northern  one.  The  design  is 
also  simpler,  and  recalls  the  architectural  work 
of  the  frescoes.  With  the  development  of 
painting  on  wall  and  canvas,  it  could  not  be 
expected  that  the  more  difficult  material,  glass, 
should  equally  continue  its  development,  espe- 
cially with  no  accumulation  of  tradition.  And 
it  is  obvious  that  the  greater  artists  would 
inevitably  tuiii  to  those  manners  in  which  they 
could  best  and  most  easily  express  themselves, 
as  well  as  continue  the  study  of  external  nature, 
of  which  the  art  of  painting  was  but  one  form. 

The  art  of  glass,  however  stupendous  in  its 
possible  results,  is  not  favourable  to  the  expres- 
sion of  delicate  sentiment.  Its  very  power  is 
in  its  way.  As,  for  instance,  in  music,  the 
instruments  used  to  express  fine  shades  of  mean- 
ing are  developed  singly  for  that  purpose.  And 
yet  what  few  specimens  there  are  of  later 
Italian  glass  of  the  fourteenth  century  are 
sufficient  to  show  what  could  be  done  in  glass 
upon  the  lines  of  the  development  of  that  period 
and  in  a  manner  connecting  thoroughly  with  the 
earliest  and  best  work.  We  can  see,  also,  how 
completely  the  painting  of  the  Italian  Quattro 
Cento  could  be  translated  into  glass.  But  it 
would  have  needed  men  of  the  same  power  as 
those  who  worked  on  w^all  or  canvas.  Along 
such  lines  there  might  have  been  a  fiill  continua- 
tion, and  it  is  on  such  lines  that  the  future 
serious  work  must  go.  It  is  impossible  to  ask 
of  the  artist  who  is  abreast  of  his  time  to  turn 
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back  and  forget  the  materials  of  his  knowledge. 
He  may  insist  upon  some  more  than  upon  others, 
but  that  he  does  in  whatever  department  of 
technique  he  works. 

In  the  North  the  very  fact  of  the  existence 
of  a  previous  method  of  glass,  already  somewhat 
degraded,  seems  to  have  interfered  with  the  full 
expression  of  the  few  painters  who  undertook  to 
work  in  glass.  We  shall  see  this  later  in  the 
case  of  Van  Orley,  at  Brussels.  He  abandons 
in  his  'glass  some  of  the  best  developments  of 
the  art  of  painting. 

In  the  sixteenth  century,  in  the  North,  Gothic 
traditions  survive,  even  in  the  furthest  Renais- 
sance, perhaps  in  many  cases  helping  to  injure 
the  new  style  by  cramping  it,  and  also  by 
opposing,  through  tradition,  an  application  of 
the  general  principles  of  painting.  It  must 
be  owned,  however,  that  the  Italian  influence 
in  the  Renaissance  of  the  North  was  not  of  the 
better  kind,  and  was  more  or  less  a  side  devel- 
opment of  painting,  destined  to  destroy  it  later 
in  its  own  country.  For  example,  we  see  how, 
in  that  remarkable  book,  the  first  treatise  on 
Decoration,  the  Hypnerotamachia  of  Poliphi- 
bi8f  the  beautiful,  easy  designs  of  the  Venetian 
artist  (which  give  figures  not  strictly  within 
the  canon  of  proportion,  and  ornament  largely 
treated)  are  changed  for  the  worse  in  the  French 
edition  publisherl  soon  after.  The  misunder- 
stood Italian  influence  on  the  French  draughts- 
man, traditionally  a  famous  one,  J.  Cousin,  has 
made  him  design  these  small  figures  over  again, 
so  as  to  give  them  the  requisite  ''number  of 
heads,"  and,  in  general  restudy,  their  anatomy 
and  the  probability  of  their  drapery.  This  is  a 
type  of  what  happened  in  most  of  the  foreign 
applications  of  the  new  departure  in  design. 

As  the  separate  study  of  various  naturalistic 
points,  perspective,  anatomy,  etc.,  became  more 
advanced,  certain  principles  of  general  design 
were  less  noticed.  This  was  the  case  with  all 
forms  of  art.  The  development  of  the  picture 
as  a  representation  of  nature,  involving  a  loosen- 
ing of  the  subject  in  the  frame,  detached  artists 
more  and  more  from  that  one  principle  which  I 
first  noted, — the  connection  with  the  border. 
In  painting,  as  we  now  understand  it,  this  defi- 
ciency, if  it  be  one,  is  not  felt,  because  of  the 
question  of  tone  and  chiaroscuro,  supplementing 
our  need  for  line  and  construction.  The  decora- 
tors, infiuenoed  by  those  Italians  whose  methods 
were  followed  outside  of  Italy,  forgot  the  tradi- 
tions and  the  study  of  the  values  of  colour, 
which  were  still  carefully  kept  by  the  painters 
of  northern  Italy  and  Spain.  They  therefore 
abandoned  the  great  principles  of  decoration 
that  had  held  in  aU  the  decoration  of  the  past, 
and  which,  we  notice,  have  been  so  carefully 
kept  by  the  Orientals,  notably  the  Japanese. 
The  separation  of  decorative  painting  from  the 
art  of  painting  had  begun.     These  general  con- 
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Biderations  establish  the  main  reasons  for  what 
happened,  and  to  them  we  must  add  the  social 
and  religious  disturbances  that  filled  the  end  of 
the  sixteenth  century  and  a  large  part  of  the 
seventeenth,  which  necessarily  broke  up  con- 
tinually the  industrial  conditions.  In  the  tra- 
ditions of  glass,  destruction  of  windows  by 
religious  fanaticism  is  one  of  the  notes  of  the 
change.  The  gradual  wish  for  more  light,  which 
had  begun  at  once  with  the  end  of  the  fifteenth 
century,  and  continued  increasing,  made  the 
practical  difficulty  of  a  continued  system  of 
design  still  greater,  and  as  we  get  into  the  dry 
settling  of  the  Renaissance  the  absence  of 
Roman  tradition  for  window  decoration  tended 
to  prevent  serious  attempts  at  ornamenting 
windows  in  the  new  style. 

The  increasing  division  between  the  artist  and 
artisan  is  also  a  sufficient  factor  for  any  change 
or  decadence.  We  are  thus  prepared  to  see  that 
the  glass  work  of  the  sixteenth  and  seventeenth 
centuries  was  neither  true  to  the  best  principles 
of  previous  glass  work  nor  of  the  best  contem- 
poraneous painting.  At  the  same  time,  a  curi- 
ous attempt  at  realism  involved  the  trying  to 
imitate  the  appearance  of  seeing  through  the  win- 
dow into  a  reality  —  an  attempt  which  was  care- 
fully avoided  by  the  great  schools  of  painting. 
One  of  the  most  splendid  of  these  attempts, 
typifying  some  of  the  best  late  Renaissance  work, 
is  the  great  window  of  S.  Gudule  in  Brussels. 
A  huge  monumental  structure  fills  the  greater 
part  of  the  window,  not  making  a  canopy  over 
the  subject.  Figures  stand  against  it  or  against 
the  sky,  beyond  which  is  a  delicate  painting  on 
gray  blue,  giving  a  considerable  effect  of  reality. 
This  is  increased  by  the  shadow  of  the  architec- 
tural part.  But  the  result  is  what  it  might  be 
in  painting :  the  figures  look  as  if  cut  out  and 
set  up  against  the  distance.  This  is  one  of  the 
splendid  examples,  and  a  great  work  of  art, 
notwithstanding  the  mistakes.  It  gives  the  char- 
acteristics of  Renaissance  glass,  —  monumental 
work  with  figures  in  front,  strong  contrasts  of 
light  and  shade,  an  attempt  at  accurate  perspec- 
tive, and  an  attempt  at  atmospheric  effect  in 
the  distance,  not  continued  into  the  foreground. 
In  the  early  part  of  the  sixteenth  century,  and 
in  many  pieces  of  more  intelligent  work  later, 
the  shadows  are  obtained  by  separate  glass  and 
not  by  mere  painting.  But  the  tendency  to 
paint  as  much  as  possible  was  inseparable  from 
the  tendency  to  obtain  modelling.  The  use  of 
enamel  colour  is  also  a  mark  of  the  period,  and 
probably  did  not  reach  its  possible  results  from 
the  fact  of  the  separation  of  the  art  of  the  artist 
designer  from  that  of  the  craftsman.  Occasion- 
ally, in  certain  places,  these  two  connected,  per- 
haps owing  to  the  tradition  of  certain  families  of 
artists  and  artisans. 

Certain  details  of  style  may  be  indicated : 
canopy  and  sometimes  a  rich  frieze  and  cornice 
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occasionally  filled  with  subjects.  Occasionally 
the  figures  are  seen  through  the  monumental 
ornamentation.  Naturally,  the  portraits  of  the 
donors,  sometimes  of  great  beauty  of  execution, 
occupied  important  parts  of  the  window.  The 
spaces  of  the  window  above  the  architectural 
ornamentation  are  often  merely  of  clear  glass 
glazed  in  squares  or  diamonds,  as  in  S.  Gudule 
above  mentioned.  Earlier  windows  have  a  col- 
oured ground  above  the  Renaissance  canopy. 
The  pot  metal  colours  are  used  for  the  figures, 
while  white  glass  is  used  for  the  architecture. 
The  delicate  distance  is  painted  in  landscape,  in 
architecture,  and  sometimes  in  figures.  This  is 
painted  sometimes  on  white,  sometimes  on  faintly 
coloured  glass.  The  tracery  lights  often  contain 
figure  subjects.  The  detail  of  ornament  aban- 
dons the  Gothic  leafage.  Screens  and  draperies 
have  patterns  in  white  and  yellow  stain,  or  on 
ruby  or  other  coloured  grounds,  produced  by 
abrading  the  colour  and  painting  and  staining 
the  white.  Other  patterns  are  stained  on  the 
coloured  glass,  yeUow  on  blue  making  green,  and 
so  forth.  The  pieces  of  glass  become  larger  and 
larger. 

In  the  seventeenth  century  the  art  of  the 
sixteenth  continues,  more  and  more  in  the  same 
direction,  with  more  painting  instead  of  coloured 
glass,  with  a  heavier  use  of  it,  and  usually  less 
skill,  so  that  its  lastingness  is  less  great  than 
that  of  earlier  monuments,  and  more  especially 
the  lead  line  is  in  the  way,  and  looks  ugly  and 
unnecessary.  This,  of  course,  is  felt  more  in  the 
smaller  work  than  in  the  very  large  windows. 

In  the  famous  windows  of  Gouda,  in  Holland, 
the  end  of  the  sixteenth  century  saw  the  carry- 
ing out  of  an  attempt  at  realistic  rendering, 
which  still  preserved  a  great  many  traditions  of 
mechanism.  They  cannot  be  described  in  our 
small  space ;  but  though  very  deficient  in  the 
greater  elements  of  art,  that  is  to  say,  in  line, 
composition,  colour,  and  moral  elevation  of  char- 
acter or  purpose,  they  remain  examples  of  what 
might  have  been  done  had  their  makers  been 
men  of  genius  instead  of  excellent  traditional 
artisans.  Their  effect  is  much  enhanced  by 
whitewashed  wall,  and  we  must  consider  also 
that  greater  lighting  and  whitewash  had  much 
to  do  with  later  windows.  The  Gouda  windows 
are  attempts  at  using  great  masses  of  architec- 
ture and  landscape,  and  their  reputation  is 
deserved  so  far  as  the  extraordinary  courage 
with  which  the  artists  have  carried  out  the  pro- 
ject of  what  might  be  called  big  pictiu-es.  But 
they  are  distinctly  the  work  of  inferior  minds. 
Perhaps  had  many  excellent  designers  who 
worked  for  the  Renaissance  windows  found  such 
men  as  the  Crabeths  and  their  pupils  and 
assistants  to  carry  out  their  intentions,  a  more 
adequate  representation  of  what  the  Renaissance 
ideas  were  capable  of  might  be  found.  The 
French  draughtsmen  of  the  sixteenth  century, 
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and  many  of  the  Grermans  of  very  high  grade, 
have  made  designs  for  glass  in  themselves  ex- 
tremely beautiful.  The  names  of  Aldegrever, 
of  Holbein,  of  Diirer,  of  Baldung  Griin,  and 
of  Jean  Cousin  are  sufficiently  important  to 
show  how  slowly  the  artists  detached  themselves 
from  the  workman ;  but  though  we  have  many 
designs  remaining,  we  have  no  equivalent  repre- 
sentations. Occasionally  in  some  of  the  French 
windows,  notably  those  attributed  to  Jean 
Cousin,  one  can  recognize  in  actual  execution 
the  hand  of  a  better  artist  retouching  the 
inferior  work.  Mere  mention  can  be  made,  but 
it  is  essential,  of  the  windows  used  for  private 
dwellings,  as  distinguished  from  churches, 
wherein,  during  the  sixteenth  and  seventeenth 
centuries,  the  window  had  merely  a  space  in  it 
reserved  for  coloured  glass.  Many  of  these  de- 
signs are  remarkably  successful,  both  in  their 
intention  and  in  their  execution  ;  and  even  to  a 
veiy  late  date  in  Holland  the  treatment  of  these 
windows  is  perfectly  well  adapted  to  the  inten- 
tion of  private  dwellings. 

In  Germany  and  Switzerland  especially,  these 
panels,  carrying  coats  of  arms  and  supporters,  or 
figures  acting  as  such,  are  very  often  pleasant 
works  of  art  and  thoroughly  well  understood  in 
their  design  and  execution. 

The  painting  and  enamel  which  occupies  part 
of  them  is  relieved  by  the  intelligent  use  of  pot 
metal  colours,  to  give  character.  The  designs 
of  Holbein  or  Diirer,  of  Manuel  Deutsch,  of 
Baldung  Griin,  for  similar  subjects,  are  the  types 
of  that  special  class  of  work  of  which  extraor- 
dinary examples  can  be  seen  at  Basle. 

The  eighteenth  century  has  little  to  tell  us. 
Leaded  glass  is  still  much  used.  Already  with 
the  seventeenth  century  the  making  of  coloured 
glass  had  so  declined  as  to  make  it  occasionally 
difficult  to  obtain.  The  great  dislike  for  the 
earlier  work,  or  anything  that  recalled  the 
Gothic,  and  for  splendour  of  colour,  had  in- 
creased to  such  an  extent  that  a  very  intelligent 
admirer  of  art,  President  de  Brosses  (in  his 
Journey  in  Italy),  uses  the  example  of  the 
mosaics  of  S.  Mark  as  a  type  of  all  that  is 
abominable  in  art.  The  word  "  Gothic  "  became, 
as  we  know,  a  term  of  reproach.  The  tendency 
of  religious  services  to  depend  on  preaching  in- 
creased to  such  an  extent  that  the  most  sacred, 
from  national  and  religious  reasons,  of  the  great 
windows  of  Chartres  —  a  window  placed  by  St. 
Louis,  king  of  France,  was  taken  down  eo  as  to 
allow  the  preacher  of  the  day  to  be  seen  in  a 
clear  light.  It  is  true  that  other  reasons  of 
lighting  certain  modern  works  of  art  were  also 
given,  and  that  frequently. 

The  whole  tendency  of  the  temper  of  the 
time,  in  and  out  of  decoration,  was  one  of  avoid- 
ance of  the  more  solemn  sides  of  art.  Perhaps 
something  might  have  been  done  had  not  the 
end  of  the  seventeenth  century  already  broken 
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the  traditions.  Le  Vieil,  perhaps  the  only  and 
last  of  the  artists  in  glass  in  France  in  the 
middle  of  the  century,  and  the  author  of  an 
important  treatise,  remarks  that  "  there  are  still 
coats  of  arms  placed  in  the  windows,  and  through 
their  use  we  keep  up  the  only  practical  ac- 
quaintance we  have  with  the  art  of  glass  paint- 
ing." At  any  rate,  England  alone  seems  to 
have  kept  some  intention  of  trying  the  effects 
of  glass.  The  famous  windows  for  which  Sir 
Joshua  painted  the  studies  I  have  referred  to 
elsewhere. 

The  details  of  the  resuscitation  of  stained 
glass,  owing  to  the  interest  in  Gothic  art,  I 
shall  not  go  into  further  than  to  state  that  they 
came  to  a  point  of  considerable  importance  about 
the  middle  of  the  nineteenth  century. 

Before  that,  in  various  places,  attempts  at 
imitation  of  older  work  were  made ;  one  of  the 
main  difficulties  in  the  way  of  getting  back  at 
the  meaning  of  the  old  work  being  in  the  make 
of  glass  itself.  The  resuscitations  were  all 
troubled  by  the  fact  that  painting  on  the  glass 
was  still  considered  an  obligation,  and  Med  the 
mind  of  the  artist  and  his  encouragers. 

It  should  be  noted  that  Chevreul,  the  eminent 
scientist,  called  the  attention  of  the  architects 
and  designers  for  glass  to  the  main  principles 
of  mediaeval  work  somewhere  in  the  thirties. 
He  explained  that  they  had  not  understood  the 
questions  of  the  material  as  affecting  colour  and 
light,  and  that  they  paid  no  attention  to  the  use 
of  the  complementary  colours,  which  were  one 
of  the  most  important  of  the  ancient  factors  in 
use  of  colour.  Also,  that  they  treated  the  work 
as  they  might  a  drawing  more  or  less  tinted.  It 
was,  therefore,  by  no  want  of  warning  that  the 
modem  artist  in  glass  did  not  succeed  in  recall- 
ing the  principal  merits  of  ancient  work.  This 
misunderstanding  persists  to  this  day,  wherever, 
even  in  fairly  good  work,  the  whole  effect  is 
really  translatable  into  black  and  white,  or 
gradations  of  the  same.  The  use  of  glass  as 
translucent  mosaic  was  not  perceived  as  the 
main  method  of  getting  back  to  the  first  prin- 
ciples ;  and  though  many  imitations  and  restora- 
tions were  accomplished,  they  were,  like  most 
restorations  and  imitations,  mechanically  done. 
But  a  great  deal  of  inteUigent  imitation  was 
done  in  England,  and  still  more  or  less  persists. 
When  varied,  it  has  the  difficulty  of  bringing  in 
the  newer  habits  of  representation  with  older 
habits  of  design.  Some  remarkable  men  have 
devoted  some  effort  to  the  art ;  but  those  efforts 
have  been  limited  by  the  separation  of  the 
draughtsmen  from  the  executants  in  the  glass, 
so  that  the  most  famous  of  these,  Bume- Jones, 
complained  to  the  writer  of  this  article,  in  1873, 
that  his  designs  assumed  a  commercial  shape 
when  translated  into  glass,  though  made  through 
the  firm  of  a  sympathetic  manufacturer  and  a 
very  intelligent  designer  himself,  Mr.  Morris. 
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The  difficulty  still  persists,  and  must  continue 
long  as  the  drawing  and  cartoon  are  the  main 
points,  and  the  execution  made  so  easy  that,  as 
Bume-Jones  noticed,  each  work  could  be  re- 
peated indefinitely,  thereby  becoming  strictly 
commercial. 

The  possible  future  of  the  use  of  glass  in 
windows  as  decoration  is  much  larger  than  would 
seem  even  yet  at  present.  The  general  devel- 
opment of  its  make  points  to  a  number  of  new 
uses  :  when  the  wall  itself  will  be  of  glass  and 
a  large  part  of  the  construction.  However 
fitted  together,  the  window  may  become  all  the 
richer.  But  these  considerations  are  not  his- 
torical, nor  would  an  appreciation  of  present  or 
late  work,  which  can  be  found  described  in  print 
or  is  within  easy  access.  Personal  motives  of 
proper  courtesy  also  prevent  my  formulating 
any  judgment. 

—  John  La  Faroe. 

£mile  Atn^,  Recherchea  sur  les  vitranx  in- 
eolores  de  V  Yonnej  1854  ;  Appert  and  Henlivaux, 
Verre  et  Verreries^  1864 ;  La  Verrerie  depuis 
vingt  an»,  1896 ;  Albert  Babeau,  Linard  Goutier 
et  ses  Jils^  peintres  veniers,  1888 ;  Troyes ; 
Belhomme,  Status  des  peintres  terriers  de  Tou- 
louse au  XVI*  siecle,  1843,  Toulouse;  L*Abb6 
Blanquart,  Notice  sur  Ics  vitrauz  de  Gisors^  pre- 
mikre  partie^  les  peintres  verriers^  1884,  Pontoise, 
imp.  de  A.  Paris  (extrait  des  M6moires  de  la 
Soci6t6  historique  du  Vexin,  Tome  III.)  ;  G. 
Bon  temps,  Guide  du  terrier;  traitS  historique  et 
pratique  de  la  fabrication  des  terres^  cristaux, 
vitraux,  1868 ;  Peinture  sur  verre  au  XIX* 
silcle.  Les  secrets  de  cet  art  sont-ils  re- 
troutisf  Quelques  reflexions  sur  ce  sujet 
adressfes  nux  savants  et  artistes^  Paris,  1845; 
Bulteau,  Vitraux  de  N.  D,  de  Chartres;  Cahier, 
Caracteristique  des  saints,  1867 ;  Cahier  and  Mar- 
tin, Monographie  de  la  catMdrale  de  Bourges; 
Capronnier,  Vitraux  de  la  cathedrale  de  Tournay, 
1848,  Bruxelles ;  L.  Charles,  Atelier  de  terrier  d 
la  Fertk'Bernard  h  la  fin  du  XV*  sihcle  et  au 
XVI*,  Le  Mans,  1861 ;  L*Abb6  Cofflnet,  Les 
peintres  terriers  de  Troyes,  1858 ;  L'Abbd 
Crosnier,  Vocabulaire  des  symboles  et  attributs. 
Tome  XIV  du  Bulletin  monumental;  E.  de 
Coussemaker,  Vitraux  peints  et  incolores  des 
iglises  de  la  Flandre  maritime,  1860,  Lille  ; 
L.  F.  Day,  Windows,  1897 ;  Andr6  F61ibien,  Des 
principes  de  V architecture,  de  la  sculpture  et  de  la 
peinture,  1676,  Paris  (Chapitre  XXI,  Principaux 
modes  d* assemblages  usitSs  d  cette  ^poque  pour  le 
verre  blanc)  ;  A.  Foumier,  La  verrerie  de  For- 
tieux  (Lorraine),  1886,  Paris  ;  Gessert,  Geschichte 
der  Glasmalerei,  1839,  Stuttgart  and  Tlibingen  ; 
De  GrandmaiHon,  Documents  inedits  pour  sertir 
h  Vhistoire  des  arts  en  Touraine  (g^nSalogie 
des  Pinaigrier),  1870,  Tours;  L»Abb6  V. 
Guerber,  Essai  sur  les  vitraux  de  la  cathedrale  de 
Strasbourg,  1848,  Strasbourg ;  Docteur  Hafner, 
Les  chefs-d*oeutre  de  la  peinture  Suisse  sur  verre, 
publics  par  la  Societe  d*histoire  et  d*antiquitS  de 
Winterthur,  photographiks  d'apres  les  peintures 
originates  sur  verre,  existantes  en  differents 
lieux,  1892,  Berlin  ;  Ilerberger,  Die  dUesten  Glas- 
gemdlde  im  Dom  zu  Augsburg,  1860,  in  Der  Him- 
merschen  Buchdruckerei,  Augsburg  ;  Holbein,  le 
jeune,  L^ceutre  de  Hans,  photographs  of  drawings 
for   glass  by  Braun;    Henry    Holiday,    Stained 
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Glass  as  an  Art,  London,  1897 ;  Eugfene  Hucher, 
Vitraux  de  la  cathedrale  du  Mans,  Le  Mans, 
1864  ;  Ingres,  Vitraux  de  la  chapelle  Saint-Ferdi- 
nand, 1845  (planches)  ;  Kunkel,  Glasmacher- 
kunst,  1756 ;  Paul  Lacroix,  Peinture  sur  terre, 
in  Volume  V.  of  Moyen  Age  et  de  la  Renaissance, 
1848,  Paris ;  J.  La  Farge,  The  American  Art  of 
Glass,  189:3  ;  Hyacinthe  Langlois,  Essai  sur  la 
peinture  sur  verre,  1882,  Rouen ;  Ferdinand  de 
Lasteyrie,  Histoire  de  la  peinture  sur  verre, 
d'apres  les  monuinents  fran(;ais  de  France,  1843, 
Paris;  M.  A.  Lenoir,  Traite  historique  de  la 
peinture  sur  terre.  et  description  de  vitraux 
anciens  et  modernes.  pour  servir  a  Vhistoire  de 
Vart  en  France,  1856 ;  Pierre  Le  Vieil,  L'art  de 
la  peinture  sur  verre  (dans  les  arts  et  metiers 
de  V Academic),  1774,  Paris ;  Edmond  L6vy, 
Histoire  de  la  peinture  sur  verre  en  Europe,  1860, 
Bruxelles ;  Lucien  Magne,  Vceuvre  des  peintres 
terriers  franqais.  Verrikres  de  Montmorency, 
dEcouen  et  de  ChantHly,  1885,  Paris  ;  Marchand 
et  les  abb^s  Bourass^  et  Manceau,  Verrieres  du 
choeur  de  Veglise  mHropoUtaine  de  Tours,  1848, 
Toure;  L*Abb^  L.  Marsaux,  Vitraux  de  Veglise 
Saint-Martin,  de  Groslay,  1889,  Paris  ;  Albert  de 
M^loizes,  Les  titraux  de  la  cathedrale  de  Bourges, 
postirieurs  au  XIII*  siMe,  Bourges ;  F.  de 
M61y,  Etudes  iconog^aphiques  sur  les  titraux 
du  XIII*  siecle  de  la  cathedrale  de  Char- 
tres, 1888,  Bruges  (extrait  de  VArt  Chretien)  ; 
Mrs,  Merrifield,  Original  Treatises,  1849;  Oliver 
Merson,  Les  Vitraux,  Paris,  1895 ;  L*Abb6 
Michaud,  Notice  sur  Viglise  de  Saint- Nicolas 
de  Chatillon-stir- Seine,  son  origine,  son  architec- 
ture, ses  terrieres,  Dijon,  1870 ;  Aubin  Louis 
Millin,  Antiquitis  nationales  oti  recueil  des  monU' 
ments  pour  sertir  d  Vhistoire  generate  et  particu- 
likre  de  Vempire  fran^ais,  tels  que  tombeaux^ 
inscriptions,  statues,  titraux,  fresques  tiries  des 
abbayes,  monasteres,  chateaux  et  autres  lieux 
detenus  domaines  nationaux,  1790,  Paris;  Rondot 
Natalis,  Peintres  sur  terre  de  Troyes,  du  XIV*  et 
du  XV*  siecle,  1887,  Nogent^le-Rotrou ;  Alexander 
Mesbitt,  Glass,  South  Kensington  Handbooks, 
1888 ;  L.  Ottin,  L^art  de  faire  un  titrail,  Paris, 
1892 ;  Pierre  Pelletier,  Les  terriers  dans  le 
Lyonnais  et  le  Forez,  1886,  Paris ;  L^Abb6 
Perdreau  Guide  du  tisiteur  et  du  pelerin  d 
Viglise  Saint-Etienne-du-Mont,  brochure  in  16, 
Paris  ;  J.  P.  Schmidt,  Monuments  religieux,  1859 ; 
C.  Schoefer  et  A.  Rossteucher,  Vornement 
dans  les  titraux  du  Moyen  Age  et  de  la  Renais- 
sance, Vitraux  allemands  provenant  de  Marburg , 
Alterberg,  Immenhausen,  Nordelhausen,  Lingen, 
Ulm,  Augsburg,  Strasbourg,  etc.  ;  R.  Sturgis, 
Decorative  Windows  in  England  and  America, 
1896-7  ;  L'Abb6  Texier,  Histoire  de  la  peinture 
sur  terre  dans  le  Limousin,  1847,  Paris  ;  Histoire 
de  la  peinture  sur  terre,  1850 ;  Lemoine  Thfio- 
phile  Ditersarum  artium  Schedula,  traduit  par 
le  comte  de  Lescalopier,  Toulouse,  1843;  Emile 
Thibaud,  Considerations  historiques  et  critiques 
sur  les  titraux  anciens  et  modernes  et  sur  la 
peinture  sur  verre,  1842  ;  L.  C.  Tiffany,  American 
Art  Supreme  in  Coloured  Glass,  Forum,  XV., 
621,  July,  1893 ;  Villard  de  Honneconrt,  Repro- 
duction exacte  de  Valbum  de  V.  de  Honnecourt^ 
1858 ;  VioUet-le-Duc,  article,  Vitraux,  in  the 
Dictionnaire  raisonni  d^ architecture ;  John 
Weale,  Divers  Works  of  Early  Masters  in  Chris- 
tian Decoration,  London,  1846 ;  N.  H.  I,  Westlake, 
History  of  Design  in  Painted  Glass,  London, 
1881-1886  ;  Charies  Winston,  An  Enquiry  into 
the  Difference  of  Style  observable  in  Ancient  Glass 
Paintings,  especially  in  England,  with  Hints  on 
Glass  Painting  by  an  Amateur,  Oxford,  1847. 
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VfoiBOyr,  Fra.  23:  Bobb  Window,  Catiudrai.  of  Chabxbzb,  Wut  Froict,  c.  1225. 


Wnmow,  Fra.  31:  Boia  Window,  Wut  Front  o 


CKtberina  Wheel  Window. 
Wintlow  (which  see  under  R). 


W,  Fio.  2S:    RosH  Wir 


,    BA.RFKSBTOH,    1 


Compaaa  Window.  In  England,  a  bay- 
window  of  a  Bemicirciilar  or  otherwige  curved 
plan  ;  rare  or  obsolete  in  the  United  States. 

Dioclettao  Window.  Same  as  Venetian 
Window. 

Hit  and  Mlas  Windoir.  A  window  used  in 
Btables,  the  upper  sash  being  fixed  and  glazed, 
while  the  lower  half  of  the  window  is  filled  in 
with  two  wood  gratings,  the  outer  one  being 
stationary,  the  inner  one  moving  in  a  groove. 
The  bars  of  the  movable  grating  are  made  wider 
than  the  ojienings  of  the  stationary  one,  so  that 
these  openings  are  completely  covered  when  the 
inner  sush  is  do»e<l  down.^{A.  P.  S.) 

Lanoat  Window.  (See  Lancet  Arch,  under 
Arch.) 

Iiowsida  Window.  A  window,  usuaUy  very 
small,  set  much  below  the  level  of  the  larger 
windows,  especially  in  a  church,  principally 
English.  There  is  much  dispute  a()out  the  pur- 
pose of  a  lowside  window  in  a  church  ;  all  the 
ecclesiologists  agree  tiiat  it  was  not  originally 
glazed,  but  closed  probably  by  solid  shutters, 
and  it  has  been  noted  that  a  scat  of  solid  ma- 
terial is  often  placed  immediately  within  the 
opening.  When  the  lowside  window  is  very 
near  the  chancel,  it  may  have  been  intended  to 
afford  a  view  of  the  aJtar  from  without;  but 
these  openings  are  found  in  all  parts  of  the 
church. 

OHertoiy  ^laAoyr.  Same  as  Lowside 
Window. 

Falladlan  Wlndovr.  Same  as  Venetian 
Window. 

Fade  Window.     A  window  in  such  a  posi- 


■WTNDOW 

!  I  tion  with  regard  to  another  and  larger  window 
I  above  as  to  be  supposed  to  symbolize  one  of  the 
teet  of  Christ. 

RoM  Window.  A  circular  win- 
dow divided  into  compartments  by 
mullions,  forming  tracery  radiating 
from,  or  having  more  or  less  geo- 
metrical relations  with,  the  centre. 
They  are  especially  frequent  in 
French  mediaeval  architecture, 
where  they  occur  as  the  character- 
istic central  feature  of  the  western 
fi^juts  and  transept,  fronts  which 
allow  great  size.  They  are  dis- 
tinguished by  great  beauty  of  detail, 
geometrical  or  flamboyant,  according 
to  the  period  of  their  construction. 
Some  circular  windows  of  the  later 
mediaeval  cathedrals  of  France  hardly 
recognize  the  centre  as  a  generative 
point  for  the  tracery.  (See  Wheel 
Window,  below.) 

nanaom  Window.  A.  A  win- 
dow divided  by  a  transoffl  into  an 
upper  and  lower  part. 
KT  c  liHO  ^"  ^  window  above  a  transom, 
'  as  in  a  doorway. 
Venstian  \7indow.  A  window  characteristic 
of  the  neoclassic  styles  having  an  arched  aper- 


WiNDOW,  F:g.  27:    Kosr  Window,  BiiAVVi 


ture,  flanked  by  a  narrow,  square-headed  aperture 

on  either  side,  separated  by  columns  or  pilasters. 
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Whtdow,  Fra.  2G:  Rube  Wikduw,  Bevbrlrt  Hihster.  YoBESHiaB,  c.  1320. 
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Window,  Fio.  38:  Rose  Window,  Cathedral  of  Area  (Grbs),  Francb;   c.  ]2fl( 

THE  Gl^SS  PAINTINO  (a  OLOKY  UF  AKOBLb)  tS  INDKATBD,  BUT  THK  DitAWtNO  18  HI 
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WINDOTST  BACK 

^mieel  Window.  A  large  circular  window 
on  wbicii  the  radiation  of  tracery  from  tlie  centre 
is  more  or  leas  distinctly  suggested.  It  may  be 
considered  a  variety  of  tlie  Rose  Window,  in 
which  the  tracery  is  more  distinctly  committed 
to  a  spokelike  arrangement.  Also  called 
Catherine  Wheel  Window. 

^Tyatt  Window.  In  Ireland,  a  square- 
heaiieil  Venetian  Window,  or  a  wide  window 
diviite<l  into  three  openings  by  two  rauiliona. 

^rafDO'W  BACK.  The  ceiling  or  panel- 
ling occiirring  under  a  window,  between  the 
Btool  and  the  floor,  and  covering  the  inner 
face  of  the  breast  (see  Breast).  This  is  so 
commonly  a  piece  of  panetling  that  tlie  term 
"panelled  back"  is  in  use. 

WnfDOW  BAR.  A.  A  muntin  ;  a  divi- 
sion of  wood,  lead,  or  iron  between  the  panes 
or  lights  of  a  sash. 

B.  A  bar  of  wood  or  iron  for  securing  a 
casement  or  the  shutters  of  any  window  when 
dosed. 

C    Same  as  Guard  Bar. 

WUIDOW  BOAHD.  An  inner  sill,  usually 
light  and  thin  ;  a  mere  covering  for  the  top  of 
a  dwarf  wall  below  the  window  opening. 

WmDO'W  FABTENER.  (See  Espagno- 
lette;  Sash  Fastener.) 

wnn>OW  FRAME.  The  frame,  boied 
for  sUding  sash,  or  solid  and  rebated  for  case- 
ment, which  is  set  in  a  wall  to  receive  and 
hold  the  window. 

WIKDOW  OUARD.     Same  as  Guard  Bar. 

WmHOW  LEAD.  A  slender  bar  or  rod 
of  lead  cast  with  groovea  tJi  receive  the  glass 
(see  Came), 

WINDOW  liXiDaE.  The  narrow  shelf 
formed  by  the  stool  on  the  inside,  or  the  sill  on 
the  outside,  of  a  window. 

WIKDO'W  LIFT.  A  handle  secured  to  the 
lower  rail  of  a  sliding  sash  to  facilitate  the  rais- 
ing of  the  sash  ;  commoidy  called  Hash  lift. 

WINDOW  OPENER.  A  rod  by  which  a 
window  sash,  otherwise  inaccessible,  may  be 
opened  or  closed. 

WINDOW  FAME.     (See  Pane,  B.) 

WTNDO'W  F08T.  In  framed  building, 
one  of  the  solid  uprights  between  which  the 
Window  Frame  is  set.  In  tlie  United  States 
it  is  customary  to  nail  together  two  studa  to 
make  each  window  poet  (compare  Door  Poet 
under  Post). 

WINDOW  BABH.  The  saah  or  light 
frame,  generally  movable,  in  which  the  panes 
or  lights  of  glass  are  set. 

WINDOW  BCREEN.  A.  Any  device, 
especially  if  ornamental,  as  the  pierced  lattice 
of  the  Hindus  and  Arabs,  used  for  filling  in 
all  or  a  part  of  a  window  opening ;  it  usually 
replaces  glass  and  aash  or  casement  of  any  sort. 

B.    Any  form  of  closure,  of  wire  or  other 

material,  to  prevent  insects  from  entering,  or 
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"WIND  PBBS8UBB 
to  obstruct  the  view  of  an  interior  from  the 
outside. 

WINDOW  BEAT.      A  seat  in  the  receea 

of  a  window  between  the  inner  jambs. 


WiMDOw  Seat  i 


,NWicK  Castle,  Northuv- 


WINDOW  BUUTX'EK.  A  shutter  used  t» 
darken  or  secure  a  window,  generally  panelled, 
and  hung  on  each  side  of  the  aperture,  outside 
or  inside,  in  one  or  more  folds.  When  formed 
of  frames  with  open  slats,  it  is  called  in  the 
United  States  a  Blind. 

WINDOW  BILL.  Tlie  bottom  or  siU  of 
a  window  opening ;  oft«n  the  wooden  siU  of  th* 
window  frame,  as  distinguished  from  the  stone 
or  terra  cotta  sill  of  the  o]icning. 

WINDOW  BTOOL.     (See  Stool.) 

WiWD  PORCH.  A  small  vestibule,  often 
temporary,  planned  to  allow  the  opening  of  the 
outer  doors  of  a  building  without  admitting 
much  cold  air.  (Compare  Weather  Door,  under 
Door.) 

WIND  PHBBBnHB.  The  force  exerted 
by  wind  upon  any  part  of  a  building.  This 
is,  generally,  matter  of  inquiry  and  precaution 
only  in  the  matter  of  high  roofs,  or  spires ;  u 
the  walls  of  an  ordinary  building  when  built  in 
the  common  way  are  not  affecteil  by  any  winda 
but  tornadoes  or  tropical  hurricanes.  The  force 
of  wind  upon  a  roof  is  generally  considered  as 
a  horizontal  force,  tending  to  pvish  the  roof 
over ;  but  it  really  acts  along  a  line  normal  to 
the  sloping  surface.  The  tnblca  of  pressure  aro' 
made  up  in  this  way ;  and,  as  observation  has 
shown  that  the  winds  of  the  north  temperate 
zone  hardly  exceed  fifty  pounds  per  square  foot. 
of  a  suif^  normal  to  their  direction  {i.e. 
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WINE  VAULT 

vertical),  the  extreme  pressures  are  given  as 
follows  by  Du  Bois,  The  Strains  in  Framed 
Structures. 

Angle  of  roof  with  horizoiii  5^ ;  pressure  in 

pounds,  6.6. 
Angle  of  roof  with  horizon,  30° ;  pressure  in 

pounds,  33.1. 
Angle  of  roof  with  horizon,  45° ;  pressure  in 

pounds,  44. 
Angle  of  roof  with  horizon,  60°;  pressure  in 

pounds,  60.6. 

"WINE  VAULT.  Same  as  Wine  Cellar, 
under  Cellar. 

"WTNO.  A,  A  part  of  a  building,  or  any 
feature  of  a  building,  projecting  from  and  sub- 
ordinate to  the  central  or  main  part. 

B.  One  of  the  folds  of  a  double  door  or 
screen. 

WINO  ^WAIiL.  In  bridge  building,  a  wall 
carried  from  one  side  of  one  extremity  of  the 
bridge  proper  to  retain  the  earth  of  the  ap- 
proach. In  ancient  bridges  in  flat  country,  in 
which  the  roadway  of  the  bridge  itself  was 
carried  up  a  steep  incline  from  either  extremity 
toward  the  centre,  the  wing  walls  were  unneces- 
sary, or  were  small  and  low. 

'WINUN,  HANS. 
(See  Erwin,  I.,  von  Stein- 
bach.) 

WLNTIIK  GARDEN. 
(See  Greenhouse.) 

"WIPE  (v.).  In  plumb- 
ing, to  apply  and  smooth 
off  solder  when  in  a  semi- 
fluid condition,  by  wiping 
it  over  the  part  to  be 
soldered  with  a  pad  of 
leather  or  cloth. 

WIKE  CLOTH.  A 
fabric  woven  of  wire,  the 
coarser  grades  being  net- 
tings used  for  meat  safes, 
strainers,  etc.,  and  as  lath- 
ing for  fireproof  plaster- 
ing, and  the  finer  grades 
being  of  gauze  used  for 
window  screens. 

WIRE  GAUZE.  Wire 
cloth  of  fine  texture. 

WIRE  GLASS.  (See 
under  Glass.) 

A  wire  netting,  coarser 
than  wire  cloth,  and  used  for  lathing.  (See 
Metallic  Lath,  under  Lath.) 

WTRING.  The  process  of  fitting  and  plac- 
ing wires  in  buildings,  as  for  bells.  (For  Wir- 
ing, Electric,  see  Electrical  Appliances.) 
WITEL,  VAN.  (See  Vanvitelli.) 
WITH;  WITHE.  A  wall  dividing  two 
flues  in  a  chimney  stack,  generally  composed 
of  a  single  thickness  of  brick. 

WITNESS   LINE.     In  drawing,  same  as 
Reference  Line. 
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"Wire  Cloth  used 
FOR  Lathing,  in 
Fireproof  Cover- 
ing OF  A  Steel 
Column. 


WOOD 

WITNESS   POINT.      Same  as   Reference 
Point. 

WTTTE,  PIETER  DE  (PETER  CANDID)  ; 

painter,  sculptor,  and  architect;    b.  1548  (at 
Bruges,  in  Belgium) ;  d.  1628. 

Peter's  father,  Elio  Candido,  was  a  Belgian 
bronze  caster  associated  with  Jean  Bologne 
(see  Bologne).  The  family  name,  de  Witte 
(White),  was  translated  into  Candido  in  Italy, 
and  became  Candid  in  Germany.  Peter  Candid 
appears  first  in  1572,  associated  with  Georgio 
Vasari  (see  Vasari)  in  his  decorative  work  in 
Rome  and  afterward  in  Florence.  In  1586  he 
attached  himself  to  the  court  of  the  dukes  of 
Bavaria  at  Munich,  and  was  one  of  the  chief 
movers  in  the  introduction  of  Italian  art  into 
Bavaria,  which  followed  the  admission  of  the 
Jesuits  in  1559.  He  was  especially  employed 
upon  tlie  extensive  improvements  undertaken 
by  the  Elector  Maximilian  I.  at  the  Residenz 
in  Munich.  He  continued  the  decorations  of 
the  old  ResidenZy  and  built  and  decorated  the 
new  palace  which  was  added  by  Maximilian  I. 
between  1607  and  1617.  In  1619  Candid 
made  designs  for  the  decoration  of  the  ceiling 
of  the  Golden  Hall  of  the  Ralhliaus  in  Augs- 
burg, which  was  actually  executed  by  Mathias 
Kager.  The  designs  are  still  in  the  cabinet  of 
engravings  at  Munich.  He  painted  altarpieces 
in  the  Jesuit  church  of  S.  Michael,  at  Munich, 
and  designed  the  statue  of  S.  Michael  on  the 
fa9ade  of  that  building.  In  1604  the  Elector 
Maximilian  I.  established  a  manufactory  of 
tapestry,  which  was  placed  in  charge  of  Peter 
Candid. 

Dr.  P.  J.  Ree,  Peter  Candid  8ein  Leben  und 
sein  Werke;  LUbke,  Gesckichte  der  Renaissance 
in  Deutschland;  Allgemeine  deutsche  Biographic; 
Seidel,  Konigliche  Residenz  in  MUnchen. 

WOOT,  CONRAD;  architect. 

In  1480  he  succeeded  Jost  Dotzinger  (see 
Dotzinger,  J.)  as  architect  of  the  cathedral  of 
Strasburg  (Elsass,  Germany),  and  held  that 
office  until  1484. 

Gerard,  Les  Artistes  de  V Alsace. 

WOUtATON  HATiTi.  In  Nottinghamshire, 
and  close  to  the  town  of  Nottingham ;  an  Eliza- 
bethan house,  little  altered,  and  having  one  fea- 
ture very  remarkable  among  English  country 
houses.  Wollaton  has  a  lofty  central  tower, 
rising,  like  the  donjon  of  a  mediteval  strong 
castle,  above  the  lower  buildings.  This  tower 
is  occupied  within  by  a  great  hall  which 
is  60  feet  high  and  about  the  same  length. 
The  original  timber-framed  roof  is  preserved, 
and  the  lighting  of  the  hall  is  by  large  windows 
high  up  beneath  the  arches  of  the  roof. 

WOOD.  That  part  of  the  substance  of  the 
trunks  and  branches  of  exogenous  trees  which 
is  inside  of  the  bark  and  the  soft  alburnum 
which  comes  next  to  the  bark,  and  outside  of 
the  pith.     Those  trunks  or  branches  in  which 
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there  ia  much  pith  or  soft  central  body  hardly 
fitntisb  wood,  m  the  onlinsry  sense,  for  in  most 
trees  the  pith  becomes  unimportant  and  almost 
unnoticeable  by  the  time  the  dimensions  are 
sufficient  to  allow  of  cutting  for  timber.  By 
extension,  tlie  tninkB  of  certain  palms  (endog- 
enous trees),  when  used  to  replace  wood  in  the 
more  usual  sense :  they  make  excellent  posts, 
beams,  bars,  and  the  like,  when  used  intact  or 
nearly  so,  as  is  common  in  many  tropical  lands. 
Bamboo  (a  grass),  and  rattan  (a  peculiar  vari- 
ety of  palm)  in  its  many  varieties,  are  also 
used  for  purposes  to  which  their  peculiar  light- 
ness and  great  comparative  strength  fit  them 
well. 

Wood  is  to  be  considered  as  a  solid  substance 
capable  of  being  cut  and  shaped  to  almost  any 
extent  without  losing  its  strength  by  such 
treatment,  provided  the  grain  is  kept  continu- 
ous for  a  Bufficieutly  great  <listance.  As  the 
fibres  which  give  strength  t«  the  material  lie 
almost  altogether  in  the  direction  of  the  length 
of  the  trunk  or  branch,  and  as  the  adherence 
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between  these  fibres  in  the  opposite  direction 
is  limited,  the  workman  who  cuts  away  too 
much  or  cuts  too  deeply  into  one  part  of  the 
stick  risks  the  strength  of  the  whole,  because 
he  greatly  increases  the  danger  of  partial  split- 
ting. A  familiar  example  is  the  ordinary  axe 
helve,  which  must  be  rived  out  of  the  soUd 
plank,  and  only  carved  into  its  peculiar  shape, 
with  care  taken  to  preserve  intact  the  ^1 
strength  of  the  stick  measuretl  by  its  smallest 
cross-section ;  axe  helves  which  are  turned  or 
cut  by  machinery  out  of  the  solid  are  alto- 
gether untrustworthy,  because  many  of  them 
have  the  grain  running  diagonally  across  the 
finished  helve,  which  therefore  will  break  almost 
at  a  touch. 

In  consequence  of  these  characteristics,  wood, 
when  used  for  engineering  purposes  and  for  the 
ordinary  fj^ming  of  houses,  when  this  is  to  be 
concealed  by  sheathing  and  plastering,  is  se- 
lected with  a  view  to  the  straightness  of  the 
grain,  There  is,  of  course,  no  object  in  cutting 
away  any  part  of  tlie  piece  of  timber,  sill,  post, 
stud,  brace,  plate,  or  the  like,  for  in  the  case  of 
the  engineer's  work,  there  ia  no  appeal  to  archi- 
tectural efiect,  and  in  the  case  of  the  ordinary 
frame  building  the  conatniction  is  conceale*!. 
It  is  enough  to  see  to  it  that  the  pieces  which 
take  the  weight  and  resist  tlie  strains  to  which 
the  structure  is  to  be  exposed  shall  have  no 
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interruption  in  the  regular  run  of  the  grain 
from  end  to  end  of  each  piece.  If  a  piece  come 
on  the  ground  which  is  seen  to  have  the  grain 
running  diagonally  acrosa  it  so  as  to  make  it 
easily  breakahle,  it  will  be  rejected,  or  cut  short 
and  used  for  exceptional  purposes,  as  for  jack 
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rafters,  or  short  diagonal  braces.  Knots  are 
objectionable,  chiefly  because  of  the  twisted 
grain  which  accompanies  and  surrounds  them. 
In  some  woods,  as  in  the  different  yellow  pines 
of  the  Southern  states  of  the  United  States, 
the  grain  is  very  visible,  forming  narrow  stripes 
of  darker  and  lighter  colour ;  and  these,  when 
parallel  and  nearly  straigiit,  form  what  is  called 
Comb  Grain,  considered  a  mark  of  sound 
material. 

On  the  other  band,  what  are  called  knees, 
less  common  in  bouse  carpentry  than  in  ship- 
building, are  cut  from  wood  taken  at  the  place 
where  a  branch  leaves  the  trunk  (see  Knee,  A  ; 
also  Vol.  I.,  col.  779).  If  enough  of  the  wood 
be  left  to  hold  the  knotted  and  twisted  parts 
well  together,  these  pieces  have  great  strength. 

In  view  of  these  requirements  and  limita- 
tions, the  preparation  of  the  wood  for  the 
workmen  is  important.  In  the  illustration 
(Fig.  1)  the  piece  of  plank  ia  badly  cut  and 
badly  laid,  because  there  is  a  strong  tendency 
for  the  whole  face,  which  is  tiuned  toward  the 
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middle  of  the  trunk  and  which  here  is  turned 
uppermost,  to  split  away  in  large  flakes.  This 
plank  would  be  better  if  laid  with  the  other 
side  up,  but  it  is  a  poor  piece  of  wood.  In 
ordinary  flooring  the  planks  which  show  comb 
grain  in  narrow,  nearly  parallel,  stripes,  are 
good,  and  will  keep  their  consistency  for  cen- 
turies, because  they  are  the  pieces  which  have 
been  cut  with  their  sides  in  the  direction  of  the 
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medullary  rays,  as  explained  below  ;  while  those 
in  which  a  broad  piece  lies  flat  on  the  surface 
have  DO  endurance,  the  broad  piece,  as  iu  the 
plank  in  Fig.  1,  splitting  off  with  the  greatest 
ease,  and  sometimes  by  the  mere  action  of 
shrinkage,  so  as  first  to  form  long  splinters 
and  then  to  break  away.  This  is  the  reason 
why  Quarter-sawed  Wood  is  preferred  (see  that 
term).  Let  Fig.  2  be  the  section  of  a  trunk 
sawed  in  the  usual  way;  of  this  only  those 
boards  or  planks  which  lie  upon  or  near  tlie 
middle  of  the  tronk  are  good,  l«cauae  in  the 


others  the  t«ndency  before  spoken  of,  to  split 
or  separate,  is  very  great,  and  also  because  the 
tendency  of  all  logs  is  to  check  from  drying, 
the  checks  opening  in  the  direction  of  hues 
radiating  from  the  centre.  Quarter-sawing  {see 
that  term  ;  also  Clapboard)  is  resorted  to,  there- 
fore, as  shown  in  Fig.  3,  and  the  planks  are 
taken  out  as  nearly  as  possible  in  the  direction 
of  the  possible  checks.  This,  which  gives  beauty 
to  wood  used  for  joinery,  marquetry,  and  the 
like,  gives  strength  also  to  timber  and  planks 
which  are  to  undergo  severe  struns.    The  silver 
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gnun,  which  is  caused  by  what  botanists  call 
the  medullary  rays,  is  not  often  visible  in  soft 
woods ;  it  is  more  seen  in  hard  wood  trees,  and 
most  of  all  in  oak,  in  which  it  is  a  special 
characterietic. 

For  ornamental  work  in  joineiyand  furniture, 
the  wood  which  is  unfit  for  framing  may  be  the 
beat.  A  twisted  grain,  making  an  untrustwor- 
thy post  or  joist,  may  be  so  beautiful  that  the 
piece  is  saved  for  careful  seasoning  and  for  the 
finest  cabinet  work.  This  is  especially  true  of 
veneers,  which  are  cut  out  of  knots,  roots,  and 
even  excrescences  caused  by  disease  or  injury  to 
the  trunk. 

Soft  wood  is  usually  considered  as  that  of  a 
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certain  number  of  coniferous  trees,  as  wliite 
pine,  larch,  fir,  spruce,  and  hemlock,  in  their 
many  varieties;  but  the  wood  of  certain  co- 
niferous trees,  as  the  Geoigia  pine  (called  also 
long-leafed  pine  —  Pinus  aimlraiis  and  Phiita 
paluatria)  and  several  other  varieties,  arc  hard, 
giving  as  much  trouble  to  the  workman  as  the 
nut  trees  and  the  oak.  Hard  wooil  generally, 
however,  is  that  of  the  broad  leaf  trees,  most 
of  which  are  deciduous,  just  as  most  of  tlie 
coniferous  trees  are  evergreen. 

It  is  so  common  to  build  with  wood  by  onli- 
nary  rule  of  thumb  and  without  close  calcula- 
tion, that  the  framing  of  walls,  partitions,  roofs, 
floors,  and  the  like  hanlly  difleis  at  all  in 
principle,  and  differs  but  slightly  in  the  size 
of  timbers  used,  whatever  wood  is  to  be  em- 
ployed. The  log  cabins  of  Russia  and  the 
solid  built  chalets  of  Switzerland  (see  Chalet ; 
Log  House)  are  indeed  of  soft  wood,  hut  those 
of  the  Northwestern  states  of  America  and 
Canada  are  commoiily  of  hard  word,  and  the 
treatment  is  nearly  the  same.  It  is  noticeable, 
too,  that  while  the  soft  larch,  so  abun<lant  in 
Switzerland,  was  used  for  the  solid-built  timber 
houses  alluded  to,  the  extremely  hard  oak  of  the 
Jura  and  Vosges  mountains  and  of  the  foresta 
which  once  existed  in  many  regions  of  the 
north  of  France  was  used  in  the  very  com- 
plex framing  of  the  fif1:eent!i  and  sixteenth  cen- 
turies. (See  Pan  de  Bois ;  Wood,  Construction 
in,  Part  I. ;  also  illustrations.  Half-timbered 
and  House,  where  Fig.  11  is  the  simple  Swiss 
work,  and  Fig.  9  the  complex  and  elaborat« 
Ft«nch  work,  involving  a  great  amount  of 
skilled  manual  labour  put  into  the  hardest  wood.) 
It  is,  therefore,  useless  to  seek  any  immediat« 
influence  exercised  upon  the  architectural  design 
by  the  kind  of  timber  used.  The  general  ten- 
dency to  use  sticks  a  little  great«r  in  either 
transverse  dimension  is  all  that  is  traceable  to 
the  use  of  softer  or  weaker  material. 

In  carpenter  work  wood  is  not  often  seasoned 
as  well  as  it  should  be.  In  the  United  States 
it  is  hardly  seasoned  at  all,  the  stuff  being  cut 
and  piled  up  for  a  few  months  or  weeks  until 
an  order  comes  for  its  shipment.  The  season- 
ing needed  for  ordinary  iraming  is  that  of  the 
open  air,  where  the  boards  or  scantling  are 
usually  piled  with  small  stripe  between  the 
pieces  to  allow  the  air  to  circulate.  The  ab- 
sence of  such  seasoning  is  the  great  cause  of 
the  sudden  settling  of  floors,  disturbances  in 
the  equilibrium  of  walls,  and  cracks  in  the  plas- 
tering of  partitions  within.  For  when  a  stick 
shrinks  it,  of  course,  releases  to  that  extent  the 
pieces  which  abut  upon  it,  either  at  right  angles 
to  its  length  or  diagonally,  as  in  tlie  case  of 
braces  ;  and  a  whole  partition,  even  if  carefiiUy 
framed,  may  lose  its  integrity  by  the  shrinking 
of  its  separate  pieces. 

For  joinery  and  ornamental  work  of  all  kinds 
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it  is  customary  to  season  wood  by  artificial  dry* 
ing,  a  process  usually  described  as  kiln-drying. 
It  is  customary  to  shape  the  piece  of  wood  ap- 
proximately according  to  its  future  size,  then  to 
glue  a  piece  of  paper  over  each  end  in  order 
that  the  drying  shall  not  proceed  more  ra})idly 
where  the  end  grain  is  exposed,  and  finally,  to 
put  the  whole  into  a  chamber  heated  to  150  or 
175®  Fahr.,  which  chamber  should,  if  possible, 
be  ventilated  so  that  a  slight  current  of  air 
may  be  kept  up.  Wood  dried  in  this  way  is, 
of  course,  very  ready  to  absorb  moisture,  and 
it  commonly  happens  in  our  hasty  building 
that  the  benefits  of  the  thorough  seasoning  are 
lost  by  the  bringing  of  the  wood  into  a  damp 
unfinished  house,  where  the  plastering  has  not 
yet  lost  its  moisture.  One  sees  a  stout  plank, 
as  of  oak,  which  has  been  thoroughly  kiln-dried 
and  which  is  so  secured  in  a  massive  piece  of 
framing  that  it  is  no  longer  free  to  expand, 
bent  to  a  curve  like  that  of  a  bow,  with 
perhaps  3  inches  of  verse<l  sine  in  a  length 
of  2  feet,  by  exposure  "over  Sunday"  in  a 
damp  building.  It  is,  however,  almost  imprac- 
ticable to  prevent  this;  the  owner  is  always 
urging  on  the  speed  of  the  work,  nor  is  he 
often  willing  to  admit  that  it  is  worth  three 
months'  delay  to  let  his  seasoned  joinery  work 
lie  until  the  house  is  reasonably  free  from 
moisture. 

As  regards  the  kinds  of  wood  most  in  use : 
in  the  United  States  white  pine  {Pimis  stro- 
bus)  has  always  been  the  favourite  wood  from 
the  Great  Lakes  and  the  Mississippi  southward 
and  eastward,  but  since  the  great  rise  in  the 
price  of  that  wood,  spruce  (Abies  of  several 
species)  and  hemlock  (Abies  canadensis)  are 
used  for  all  kinds  of  framing,  and  white  pine 
is  reserved  for  inside  finish ;  while  siding,  clap- 
boards, and  the  like,  though  best  of  pine,  are 
passable  when  made  of  spruce.  Shingles  have 
been  made  at  different  times  of  all  the  soft 
woods  of  coniferous  trees,  the  preference  being 
generally  for  cypress  (Taxodium),  since  that 
wood  has  been  cut  in  the  Southern  states.  In 
Great  Britain  fir  (Pinus  sylvestins)  is  used,  and 
is  brought  from  Scandinavia,  eastern  Prussia, 
and  western  Russia.  Larch  (Abies  larix), 
which  grows  freely  in  the  Alps  and  in  the 
northern  Apennines,  is  used  freely  in  Switzer- 
land and  the  Tyrol,  where  wooden  building  has 
always  prevailed.  Cypress  has  only  recently 
come  into  use  in  the  United  States,  and  that 
at  a  time  when  chosen  wood  was  already  in 
such  demand  and  so  costly  that  there  have 
been  but  few  frames  built  of  it  in  the  North. 
It  is  curiously  durable  under  circumstances 
which  destroy  most  woods  rapidly,  that  is  to 
say,  in  cellars  and  the  like,  where  there  is 
dampness  and  especially  variable  quantities 
of  moisture  present  in  the  air.  Redwood  is 
very  soft  and  ia  fit  for  every   purpose  that 
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white  pine  is  good  for.  It  has  even  certain 
advantages  over  white  pine,  as  in  being  less 
liable  to  great  swelling  and  shrinkage.  Se- 
lected qualities  of  redwood  are  brought  to  the 
East  for  purposes  of  joinery. 

As  to  the  hard  woods,  they  are  used  for 
framing  when  soft  wood  is  not  easily  obtain- 
able. Thus,  previous  to  1865,  and  through- 
out the  Western  states  from  Iowa  and  Wisconsin 
west,  hickory  or  walnut  or  chestnut  were  used 
for  framing,  and  also  for  flooring  and  siding 
almost  exclusively.  Chestnut  is  the  most  dur- 
able of  the  hard  woods  commonly  in  use,  and 
as  it  is  also  less  hard  than  oak  and  ash  it  is  a 
favourite  for  some  kinds  of  rough  work ;  thus,  it 
is  used  for  railway  sleepers,  and  in  the  same 
manner  for  sleepers  in  cellar  floors  and  the 
like.  Locust,  however,  is  the  best  of  all  woods 
for  this  purpose,  and  is  almost  imperishable; 
but  it  is  rarely  found  of  great  size,  and  is 
scarce  in  most  parts  of  the  country.  Black 
walnut  was  so  much  in  favour  from  1855  to 
1875  that  nearly  all  the  interior  finishing  of 
costly  houses,  doors,  trim,  sideboards,  and  the 
like,  were  made  of  it,  and  good  qualities 
reached  a  veiy  high  price.  It  is  now  out  of 
fashion  in  the  United  States,  and  oak  has 
taken  its  place.  White  oak  is  by  far  the  most 
common,  but  red  oak,  which  has  a  beautifiil 
colour,  is  as  suitable  for  interior  finish,  except 
where  very  delicate  work  with  carving  and 
minute  mouldings  are  required.  Maple  and 
birch  are  always  in  use  in  a  moderate  way,  as 
they  are  called  for  by  persons  who  desire  light- 
coloured  wood  for  furniture  or  interior  fittings ; 
and  butternut,  which  is  softer  and  has  a  pretty 
light  brown  colour,  is  used  in  the  same  way, 
the  difference  of  cost  being  considerable  when 
the  work  is  complete.  Ash,  which  is  seldom 
used  for  delicate  joinery  in  the  United  States, 
is  in  constant  demand  to  help  out  work  in  oak ; 
thus,  if  a  contract  is  for  a  staircase  of  oak,  it  is 
very  probable  that  the  balusters  will  be  made 
of  white  .ash  in  the  hope  that  the  superin- 
tendent will  not  discover  the  difference.  —  R.  S. 

Bass  "Wood.  That  of  the  lime  tree  (  Tilia) ; 
so  called  because  of  the  use  of  the  fibrous  inner 
bark  under  the  name  of  bass.  It  is  not  much 
used  in  framing.  Its  peculiar  merit  is  in  its 
close  grain,  and  in  its  permanence  when  once 
seasoned,  as  it  does  not  warp  or  shrink. 

Bay  "Wood.  That  of  the  laurel  tree ;  and 
as  this  is  seldom  used  in  building,  a  light  red 
wood  supposed  to  resemble  laurel  wood,  and 
brought  from  different  tropical  countries  and 
used  in  the  United  States  to  replace  mahogany. 
It  is  softer  than  mahogany,  and  is*  thought  by 
some  to  be  a  variety  of  cedar. 

Brazil  "Wood.  That  of  the  tree  Brauna  or 
Garauna ;  brought  from  South  America  and 
used  for  veneer,  which  is  of  brownish  red  colour, 
and  very  beautiful  in  its  veining. 
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Wood.  The  duramen,  the  matured 
And  solid  wood  of  the  trunk  between  the  pith 
&ud  the  alburnum.  (See  definition  of  Wood, 
al3ove.) 

Sap  Wood.  The  alburnum;  the  aa  yet 
immature  wood  of  recent  growth,  immediately 
^within  the  bark. 

Satin  Wood.  A  brilliant  yellow  wood  with 
SL  beautiful  grain  of  which  veneers  are  made  for 
<lelicate  furniture.  It  is  the  product  of  several 
tiropical  trees  belonging  to  different  genera,  and 
l^rought  from  India,  the  West  Indies,  and 
recently  from  Australia  and  New  Zealand. 

Teak  Wood.  That  of  the  tree  Tectona  ; 
indigenous  to  Burniah  and  neighbouring  coun- 
tries. It  was  the  favourite  timber  for  ship- 
building in  the  British  navy,  and  more  anciently 
in  the  fleet  of  the  English  East  India  Company. 
If  the  forests  are  allowed  to  grow  up  now  that 
the  shipbuilding  is  largely  of  iron,  this  wood 
might  become  cheap  enough  for  use  in  all  parts 
of  the  world  for  superior  joinery,  as  it  has  a 
very  pretty  light  brown  colour  of  various  shades, 
and  is  singularly  durable. 

White  Wood.  In  the  United  States,  the 
wood  of  certain  kinds  of  poplar,  especially  the 
tulip  tree.  Also,  by  extension,  of  the  bass 
wood  and  other  kinds  of  linden  or  lime  tree. 
In  the  former  sense  it  is  the  wood  of  greenish 
white  colour  having  little  visible  grain,  moder- 
ate softness,  and  considerable  endurance,  which 
is  largely  used  for  the  inner  parts  of  well-made 
furniture.  The  drawers,  shelves,  and  lining  of 
such  pieces  of  furniture  are  often  composed 
entirely  of  white  wood  when  the  exterior  is  to 
be  of  richer  colourei^  woods,  either  solid  or 
veneered  upon  the  white  wood  itself. 

WOOD  BRICK.  A  piece  of  wood  of  the 
dimensions  of  a  brick,  built  into  a  brick  wall  to 
afford  a  nailing  for  furring  or  wood  finish. 

WOOD  CARVING.  (See  Carving;  Sculp- 
ture.) 

WOOD,  CONSTRUCTION  IN.  Building 
with  wood,  usually  in  solid  timber,  and  in  Europe, 
usually  by  some  of  the  processes  included  under 
Framing.  Apart  from  the  European  methods 
and  their  results,  the  most  important  develop- 
ment is  that  found  in  the  ancient  temples  of 
Japan.  (See  Japan,  Architecture  of;  Switzer- 
land, Architecture   of) 

Part  I.  The  woodwork  of  the  Romans  is 
only  known  to  us  indirectly  through  the  evi- 
dences contained  in  painted  wall  decorations, 
in  such  sculptured  bas-reliefs  as  occur  on  the 
column  of  Trajan,  and  more  especially  through 
the  descriptions  of  Vitruvius  (see,  also,  Choisy, 
op.  cit..  Chap.  III.).  Their  vast  erections  of 
mortar  masonry  in  nibble  and  brick,  the  re- 
mains of  which  are  to  us  the  chief  visible  indi- 
cations of  their  genius  in  construction,  have 
naturally  so  preoccupied  our  minds,  that  we  are 
not  accustomed  to  regard  them  as  equally  skil- 
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fill  in  the  production  of  more  perishable,  but 
probably  hardly  less  important  and  interesting, 
work  in  timber  and  carpentiy.  The  immense 
domains  covered  by  primeval  forests  which  were 
added  by  conquest  to  their  Empire,  gave  them 
an  abundance  of  timber,  which  they  knew  how 
to  shape  and  use  in  bridges  and  military  works 
of  great  extent ;  and  the  detailed  descriptions 
by  Vitruvius  of  the  construction  of  his  own 
basilica  of  Fano  show,  not  only  that  they  often 
used  wood  in  the  construction  of  their  entabla- 
tures and  epistyles,  but  were  familiar  with 
difficult  problems  of  roof  framing,  and  knew 
how  to  make  them  an  effective  part  of  an  archi- 
tectural scheme.  We  have  evidence  also  that  a 
large  part  of  their  cities  was  originally  of  wood 
construction,  and  that  even  their  pubUc  monu- 
ments, such  as  amphitheatres  and  bridges, 
were  primitively  of  this  material;  and  the 
temporary  wooden  centrings,  upon  which  their 
immense  vaults  and  domes  of  masonry  were 
built,  could  not  have  been  framed  and  supported 
without  a  knowledge  of  carpentry  at  least  equal 
to  that  required  in  the  constiiiction  of  visible 
timber  roofs  over  their  unvaulted  halls.  It  is 
probable  that  the  general  characteristics  of 
these  roofs  survived  in  those  of  the  early  Chria- 
tian  basilicas  of  Rome,  which  were  composed  of 
a  series  of  massive  trussed  rafters  of  the  simplest 
character,  with  little  or  no  attempt  at  decora- 
tion, sometimes  left  open  and  naked,  and  some- 
times concealed  by  panelled  ceilings  with  deep 
coffers  and  embellished  with  carving  and  colour. 
It  is  evident  that  the  constructive  character  of 
all  these  roofs  was  fundamentally  controlled  by 
the  degree  of  inclination  of  the  slope,  which 
never  materially  varied  from  that  of  the  classic 
gable.  This  traditional  low  inclination  of  the 
roof  was  maintained  with  no  essential  variation 
through  the  Romanesque  period,  until  impera- 
tive exigencies  of  construction  which  developed 
in  the  mediaeval  period,  as  we  shall  presently 
note,  forced  the  roof  to  assume  a  steeper 
pitch. 

But  meanwhile,  in  Oriental  countries  and  in 
the  states  of  North  Africa,  traditions  much  more 
ancient  than  those  of  Greece  or  Rome  created 
the  flat  or  terraced  roof,  which  remains  the 
characteristic  form  in  all  regions  where  a  hot 
and  dry  climate  prevails.  This  form  necessi- 
tated a  construction  of  wooden  posts  and  hori- 
zontal beams  supporting  terraces  of  earth  clay, 
tiles,  asphaltum,  etc.,  with  parapets,  the  external 
walls  alone  being  of  durable  and  monumental 
material.  In  Syria,  Egypt,  and  the  Barbary 
States,  in  Spain,  and  in  the  Spanish  colonies  of 
America  and  the  tropics,  this  persistent  type 
still  gives  to  the  modern,  as  it  did  to  the 
ancient  city,  its  distinctive  horizontal  sky  lines, 
broken  only  by  the  domes,  the  minarets,  or 
campaniles  of  its  religious  buildings,  and  still 
upon  the  terraced  roofs  the  household  life,  as 
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among  all  Oriental  peoples,  Bwarms  to  enjoy  the 
coolness  of  the  evening. 

Among  the  most  characteristic  fonns  of 
Roman  constructions  in  wood  which  survived 
through  the  Romutiesqiie  period,  probably  with 
little  change,  were  biiihtiiigs  framed  with 
heavy,  squared  timbers,  generally  of  oak,  the 
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showing  in  relief  against  the  plaster  filling  or 
parquetting  of  the  panels,  where  these  were  not 
left  open  for  wimlows  or  latticed  casementa. 
In  the  cities  these  buildings  were  oflen  framed 
witli  the  successive  stories  overhanging  those 
below,  with  supports  of  moulded  corbels.  These 
visible  timbers  were  frequently  richly  carved 


Wood,  Construction  in,  P*ht  I.,  Fio.  1 

From  tbft  bU>d«  pUlon  there  nUrt  nprlifhti  to  BDpport  purlli 
tnoanrK  b™mi.  From  the  centre  of  tfas  Irmmverw  bmoili  si 
Mpt  (DrtlwrreeDH  of  dlngsnil  bruei  thli  oomU'ueUDa  li  verjr 

intersticea  being  filled  with  some  form  of  beton 
or  coarse  white  plastering.  This  method  of 
building  in  wood  was  brought  to  perfection  in 
the  half-timbered  houses  of  the  Middle  Ages 
(see  Pan  de  Bois).  It  consisted  of  massive 
horizontal  beams  or  plates  bearing  the  fioor 
framing,  supported  at  frequent  intervals  by 
vertical  poste  and  braced  with  straight  or 
curved  braces.    This  framing  was  always  visible, 

ini 


Intkrior  Hall  of  Nuhstkd  Court,  Kbk 


with  mouldings  and  chamfers  wrought  in  the 
solid.  The  conspicuous  panelling  thus  formed 
was  infinitely  varied  by  the  disposition  of 
curved  or  arched  braces.  Sometimes,  especially 
in  Elizabethan  houses  in  England,  these  paneb 
were  formed  in  u  succession  of  trefoils  and  other 
foliated  patterns  or  arabesques  more  or  less 
capricious,  and  the  plastered  or  rough-cast 
spaces  between  the  timbers  were  often  stamped, 
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vrbUe  plastic,  with  dt'coratioiiH  of  liiapera  or 
ornamental  strap  work  (see  Parget;  Parget 
Work).  The  timbers  were  framed  with  mor- 
tise and  tenon,  the  joints  being  fitted  together 
with  great  precision  and  secured  by  oak  pins, 
never  by  spikes  or  bolta.  The  old  towns  of 
Europe,  up  to  the  end  of  the  Eliza1>ethan  era  in 
England,  were  composed  almost  ext^hieively  of 
half-timbered    houses,    the    BucceeBive   storiea, 
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Old  HaU  (Bee  Cut  IL,  Col.  345)  in  Cheshire, 

oftea  presented  framework  of  elaborate  decora- 
tion with  wide  bays  filled  with  casemeDt  win- 
dows. Often  these  structural  frames  were 
visible  in  the  interior,  and  the  floors,  con- 
Btriicted  of  heiivy  squared  timber,  were  framed 
to  form  panelleil  ceilings,  frccjuently  richly 
cari-eil.  The  concealment  of  these  structural 
frames  by  plaster   and    panelled  wainscots   or 


Wood,  Cunbtruvtiun  in,  Pari  I,  Fio.  2;  Maiso.n  du  Poms  Rotal;   Saikt  Lo,  Francs. 


crowned  with  gables,  overhanging  the  narrow 
streets.  Many  of  these  interesting  etracturee 
etill  remain  in  Rouen,  Lisieux,  Bruges,  Ulm, 
Louvain,  Antwerp,  Brussels,  Nuremberg,  and 
Strasburg,  on  the  Continent,  and  the  counties 
of  Salop,  Chester,  and  StaR'ord,  in  England. 
The  gables  were  often  decorated  with  deep 
bftrge  boards,  profusely  enriched  and  carved, 
and  the  corbelUnga  were  freqoently  wrought  in 
grotesque  forms.  The  Elizabethan  half-tim- 
bered manor  bouse,  as,  for  instance,  Moreton 
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ceiling  in  interiors,  and  by  plastering,  tiling,  or 
other  forms  of  covering  on  the  exteriorB,  rarely 
occurred  before  the  close  of  thesixteemth  century, 
when  the  era  of  the  Benaissance  introduced 
new  ideals  of  architecture,  in  which  structural 
decoration  ceased  to  play  a  dominant  part. 
Traditions  of  honest  carpentry  in  visible  timber- 
ing lingered  among  the  builders  of  Northern 
Europe  even  to  the  end  of  the  seventeenth 
century.  In  fact,  the  vital  energy  of  the 
mediaeval  spirit,  which  developed  a  true  archi' 
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lecture  from  construction  in  stone,  was  hardly 
less  successful  in  creating  characteristic  style 
from  woollen  framing. 

By  far  the  most  brilliant  demonstration  of 
the  mediaeval  spirit  in  wood  construction  is 
exhibited  in  the  framing  of  the  roofe.  In 
Romanesque  and  mediieval  architecture  the 
construction  of  roofe  may  be  divided  into  two 
classes:  viz.,  those  which  were  intended  to 
cover  stone  vaulting  and  were  unseen  from 
below;  and  those  which  were  intended  to  be 
visible  and  to  form  an  essential  part  of  the 
architectural  scheme.  In  the  latter  class  may 
be  included  roofs  of  which  the  structural  sup- 
ports are  whoDy  or  partly  concealed  by  flat 
ceilings,  often  panelled  in  wood,  as  in  the 
basilica  of  S.  Maria  Maggiore,  at  Rome. 

Most  of  the  Romanesque  work  remaining  to 
us  reveals  the  preoccupation  of  the  builders  to 
recall  in  the  roof  structure  the  main  characteris- 
tics of  Romanesque  stone  vaulting.  This  was 
accomplished  in  many  cases  by  making  the  tie 
beams  massive  enough  to  support  the  feet  of 
curved  braces  so  disposed  as  to  give,  in  the  suc- 
cession of  the  trusses,  an  arched  effect.  The 
various  members  were  decorated  with  chamfers, 
chamfer  stops,  and  mouldings  wrought  in  the 
solid,  not  applied,  and  often  were  treated  with 
colours,  as  in  the  restored  basilica  of  S.  Lorenzo 
fuori  le  Mura  at  Rome.  As  the  proper  function 
of  the  tie  beam  is  not  to  bear  weight,  but  simply 
to  prevent  the  principals  from  spreading,  this 
system  was  unstructural  and  was  only  prac- 
ticable in  roofs  of  small  span.  An  example 
of  this  primitive  and  unscientific  method  is 
exhibited  in  many  of  the  cuts  given  under  Roof. 
In  later  constnictions,  especially  in  the  great 
halls  of  feudal  buildings,  where  the  span  was  so 
considerable  that  it  became  impracticable,  even 
with  the  resources  of  the  virgin  forests  at  com- 
mand, to  make  the  tie  beam  massive  enough  to 
support  the  arched  braces,  which  seemed  to  be 
indispensable  to  the  mediaeval  builders,  they 
made  the  roof  much  steeper,  so  that  the  arched 
braces  could  start  more  properly  from  near 
the  wall  ends  of  the  tie  beam,  thus  relieving 
that  member  and  giving  a  wider  span  to  the 
arch.  It  is  apparent  that  the  steep  roofs  of 
the  thirteenth  centiuy  owe  their  origin  in  great 
part  to  this  structural  condition. 

The  next  step  in  the  evolution  of  the  arched 
tniss  of  the  Middle  Ages  was  evidently  sug- 
^sted  by  the  fact  that  the  extreme  steepness 
of  the  roof,  by  reducing  the  tendency  of  the 
rafters  to  spread,  rendered  less  necessary  the 
tie  beam  connecting  the  feet  of  the  principals ; 
accordingly,  in  the  latter  part  of  the  fourteenth 
century,  the  builders  began  to  cut  away  the 
central  part  of  the  tie  beam,  leaving  the  two 
ends  in  the  form  of  short  horizontal  beams  pro- 
jecting from  the  top  of  the  wall.  Into  the 
outer  end  of  this  beam  was  framed  the  foot 
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of  the  principal  rafter ;  from  the  inner  end 
sprang  the  great  arched  brace,  the  full  develop- 
ment of  which  was  the  principal  formative 
element  in  the  truss  and  beneath  it  a  smaller 
arched  brace,  starting  from  a  corbel  built  into 
the  wall  below,  or  from  a  wall  shaft,  enabled 
the  beam  to  do  its  important  work  of  support. 
This  member  was  often  carved  in  the  form  of 
a  winged  angel  bearing  an  escutcheon.  One  of 
the  boldest  and  most  beautiful  examples  of  this 
early  use  of  the  hammer  beam  occurs  in  the 
nave  and  transepts  of  the  cathedral  of  £ly; 
and  the  English  carried  the  system  of  hammer 
beam  construction  to  its  highest  development 
in  the  fifteenth  century.  Important  specimens 
of  this  characteristic  English  carpentry  are  in 
the  roof  of  Eltham  Palace  hall,  36  feet  span ; 
of  Hampton  Court,  40  feet  span,  and  of  West- 
minster Hall,  68  feet  span.  The  latter  is  an 
example  of  the  boldest,  most  elaborate,  and 
most  beautiful  carpentry  of  the  Middle  Ages. 
(See  Plate  XXXVI. :  Hammer  Beam,  under 
Beam.) 

The  covering  of  stone  vaulting  with  wooden 
roofs  for  protection  from  the  weather  presented 
to  the  carpenters  of  the  Middle  Ages  a  different 
problem.  At  first  the  protective  covering  was 
laid  directly  upon  the  upper  surface  of  the 
vault,  but  on  account  of  the  rapid  deterioration 
of  the  masonry  through  the  infiltration  of  water, 
it  was  soon  found  necessary  to  build  timber 
roofs  over  them  independent  of  the  vault.  The 
inconvenience  of  constructing  these  roofs  with 
tie  beams,  requiring  the  building  of  the  walls 
to  the  height  of  the  crown  of  the  vault,  soon 
became  apparent,  and  the  total  abolition  of 
the  tie  beam  in  such  cases  and  the  construction 
of  a  roof  frame,  which  should  envelop  the 
vault,  and  yet  be  independent  of  it,  presented 
to  the  builders  a  practical  problem  which  they 
proceeded  to  solve  in  various  ways.  Though 
the  various  devices  employed  to  accomplish  this 
object  in  covering  the  nave  vaulting  of  the 
great  cathedral  were  sometimes,  from  the  point 
of  view  of  modem  carpentry,  unscientific  and 
clumsy,  the  builders  generally  displayed  great 
boldness,  skill,  and  practical  efficiency  in  the 
work,  and  they  met  the  constantly  varying  con- 
ditions of  the  problem  with  an  ingenuity  which 
modem  carpentry  with  its  greater  resources  and 
experiences  could  hardly  excel. 

The  distinctive  methods  of  wood  constmc- 
tion  in  the  Oriental  countries,  in  Scandinavia, 
Russia,  Switzerland,  and  the  Tyrol,  all  derived 
from  ancient  traditions,  are  treated  under  the 
proper  geographical  terms,  and  under  Chalet ; 
Log  House. 

Since  the  Renaissance  the  principles  of  the 
king-post  and  queen-post  truss,  as  briefly  de- 
scribed under  Roof,  have  been  indefinitely  ex- 
panded and  adapted  to  an  infinite  variety  of 
uses  (see  Cuts  1  and  2  under  Roof).     Elaborate 
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and  sometimes  complicated  variations  of  those 
types  have  been  used  in  the  wide  spans  of 
churches  and  public  halls,  of  theatres,  marketa, 
railway  stations,  and  in  Mansard   roofs.     Sir 


Wood,  Construction  ik,  Part  L,  Fig.  4. 

Christapher  Wren  and  hia  followers  in  the 
eighteenth  century  showed  great  skill  and  in- 
genuity in  adapting  the  principle  of  the  king  or 
queen  poet  truss  to  the  framing  of  church  roofs, 
in  which  the  visible  ceilings  were  flat,  arched, 
or  vaulted  in  plaster.  A  characteristic  exam- 
ple of  these  adaptations  may  be  seen  in  the  roof 
of  the  church  of  S.  Martin's  in  the  Fields, 
Westminster,  designed  by  Gibba,  and  in  the 
roof  of  old  Drury  Lane  Theatre,  built  at  the 
close  of  the  eighteenth  century.  The  work  of 
Fhilibert  de  I'Orme,  named  below,  may  be  con- 
sulted for  information  concerning  the  character- 
istic carpentry  of  the  French  builders  in  the 
sixteenth  century,  their  metliod  of  framing 
domes  or  curvilinear  roofs,  with  rafters  built  up 
with  several  thicknesses  of  shaped  plank  and 
bolted  or  spiked  together,  being  especially  note- 
worthy for  simplicity  and  strength. 

In  modem  work  constructions  in  carpentry 
are  rarely  used  in  the  trusswork  of  wide  spans, 
framings  of  iron  and  steel  being  substituted. 

Choisy,  L'An  deBStirchei  Ui  Bomaint ;  Fhili- 
bert de  I'Onue,  Xotieelles  InvetUiont  pour  bie.n 
b&tir  h  petiti  Fraia,  Paris, 1561  ;  G wilt's  i'ncjiclo- 
jxerffa  of  Archilerliire ,"  Viollel-le-Duc,  Diction- 
noire,- Articles Charpente.Jliu  de  Boia;  Ronrtelet, 
TraiU  de  VArC  de  Bdlir,  8th  ed.  ISSS-lsriiJ, 
and  Supplement ;  BOttictier,  HoUarckittctur  da 
Mittelalteri;  Sanrtere,  Cnrted  Oakin  Hnaseaaud 
Furniture;  see  also  Bibliography  o(  Switzerland, 
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The  log  house  of  the  early  settlers  of  North 
America  was,  with  the  advance  of  civilization, 
succeeded  by  massive  framed  constructions  of 
squared  and  hewn  oak  timber,  following,  as 
closely  as  the  conditions  of  the  New  World 
would  permit,  the  contemporary  or  recent  tra- 
ditions of  the  mother  (.■oiiutry.  These  con- 
structions gave  to  the  old  colonial  domestic 
architecture  of  America  an  asj^ect  of  dignity 
and  permanence,  not  readily  secured  in  the 
lighter,  less  spacious,  and  more  economicnl 
methods  of  building  which  have  since  been 
developed.  In  fact,  the  difference  between  the 
old  and  new  methods  is  largely  responsible  for 
a  distinct  evolution  of  style.  This  difference 
resulted  mainly  from  the  discover)'  that  in- 
creased strength  of  constniction  could  be  ob- 
tained with  a  far  smaller  expenditure  of 
material  and  labor ;  thus,  in  floor  construction 
especially,  it  was  found  that  far  greater  sta- 
bility could  be  secured  by  using  thin  planks 
set  on  edge  anil  rcgtdarly  spaced  as  joists  and 
connected  by  bridging,  than  was  obtained  by 
our  forefathers  in  their  laborious  and  costly 
framed  constructions  of  heavy  squared  and 
hewn  girders,  supporting  smaller  squared  tim- 
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r.  Part  I.,  Fio.  B.   Struc- 
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bers  mortised  into  them  at  right  angles  six  or 
eight  feet  apart,  these  spacings  in  turn  being 
subdivided  by  still  lighter  squared  scantlings, 
upon  which  complex  the  wide  flooring  boards 
of  OUT  ancestral  homes  found  at  last  a  fairly 
substantial  bearing. 
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When  the  improved  machinery  of  the  saw- 
mills began  economically  to  convert  forest  tim- 
ber into  heavy  scantlings  of  any  desired  dimen- 
sions for  sills,  girders,  posts,  plates,  purlines, 
and  truss  timbers ;  into  studs  2  inches  by  4 
inches  and  2  inches  by  6  inches ;  into  planks 
from  2  to  4  inches  thick  and  from  6  to  14 
inches  wide  for  joists  and  rafters ;  into  inch 
boards  of  various  widths  for  the  covering  of 
house  frames ;  into  thin  shingles  for  roofs  or 
walls ;  into  clapboards  or  sidings  for  the  outer 
covering  of  walls  alone ;  and  into  light  laths  to 
form  a  good  key  for  plastering, —  the  builders 
were  furnished  with  an  abundance  of  cheap 
material  admirably  adapted  to  economical 
wooden  structures,  suited  for  every  condition 
and  scale  of  living,  for  storage  and  shelter  of 
every  sort,  including  even  churches  and  public 
buildings.  As  the  system  of  construction 
which  was  presently  developed  from  these  con- 
ditions imposed  practically  no  limit  of  shape  or 
size,  and  was  very  inexpensive,  it  was  more 
elastic  for  the  expression  of  any  caprice  of  the 
builders,  or  of  any  prevailing  whim  of  de- 
sign, than  any  other  system  known.  But  on 
the  whole,  though  thus  peculiarly  subject  to 
architectural  aberrations,  and  to  temporaiy 
fashions,  more  or  less  whimsical  and  unreason- 
able, it  has,  through  the  efforts  of  trained 
architects,  become  so  well  disciplined  by  its  ap- 
plication to  conditions  of  comfort  and  use  and 
decent  living,  that  its  results  may  be  considered 
as  an  illustration  of  a  healthy  evolution  of  style 
consistent  with  an  infinite  variety  in  form. 

The  usual  specifications  for  this  structure  in- 
clude a  sill  varying  from  6  by  6  inches  to  6  by 
8  inches,  bedded  solidly  near  the  outer  edge  of 
the  foundation  walls,  bolted  or  rebated  together 
and  pinneil  with  oak  pins  at  the  joints  and 
angles.  Girders  of  various  dimensions  accord- 
ing to  service,  corresponding  with  the  main 
divisions  of  the  plan  and  crossing  the  area  of 
the  basement  or  cellar,  are  carried  upon  inter- 
mediate piers,  or  posts  of  brick  or  wood ;  upon 
these  girders  and  upon  the  inner  edge  of  the 
foundation  walls  bears  the  framing  of  the  first 
floor,  composed  of  joists  2  inches  thick,  and 
from  8  or  10  inches  to  12  or  14  inches  deep, 
equally  spaced,  and  stiffened  every  6  or  8  feet 
by  a  bridging  composed  of  narrow  strips  of 
wood,  nailed  crosswise  between  each  pair  of 
joists  in  continuous  lines,  to  distribute  the  floor 
strains  and  to  provide  against  the  twisting  of 
the  timber.  When  the  distance  between  bear- 
ings is  considerable,  these  joists  are  dressed  upon 
their  upper  edge  in  the  form  of  a  very  flat  ris- 
ing curve  to  correct  the  level  of  the  floor  in  the 
case  of  sagging.  Where  stairs  or  chimneys  are 
to  be  provided  for,  the  necessary  openings  in  the 
floor  framing  are  made  by  enclosing  the  open 
area  with  heavier  joists,  those  parallel  with  the 
common  joists  being  called  tnmmers  and  those 
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at  right  angles  being  called  headers^  the  latter 
being  either  framed  into  the  former,  or,  pref- 
erably, hung  to  them  by  wrought-iron  stirrups. 

Flush  with  the  outer  edge  of  the  sill  and 
tenoned  into  it  are  vertical  posts,  4  inches  by 
6  inches  or  6  inches  by  8  inches,  extending  the 
whole  height  of  the  waDs.  These  occur  at  the 
comers,  and,  where  the  character  or  extent  of 
the  plan  requires,  at  one  or  more  intermediate 
points  on  each  wall.  If  there  is  to  be  a  third 
floor,  the  joists  of  the  intermediate,  or  second, 
floor,  which  is  framed  practically  like  the  first, 
but  with  such  modifications  in  detail  as  the 
plan  requires,  have  their  outer  bearings  upon 
the  top  of  horizontal  timbers,  called  girts,  or 
perhaps  more  properly  girths,  which  have  the 
thickness  of  the  fiame  (4  inches  or  6  inches) 
and  a  depth  of  6  inches  or  8  inches ;  these  are 
mortised  into  the  posts.  The  girts,  which  run 
parallel  with  the  joists,  are  in  the  best  construc- 
tions set  flatwise  and  flush  with  the  upper  sur- 
face of  the  floor  framing,  projecting  inward  to 
receive  the  nailings  of  the  ends  of  the  flooring 
boards.  The  posts  are  connected  at  the  top 
by  a  horizontal  member,  called  the  wall  plate, 
4  inches  by  6  inches  or  6  inches  by  6  inches, 
the  principal  function  of  which  is  to  receive 
the  lower  end  of  the  sloping  rafters.  These 
horizontal  and  vertical  members  of  the  wall- 
frame  are  braced  at  all  their  intersections  by 
diagonal  braces  tenoned  and  treenailed. 

The  main  skeleton  of  the  walls  being  thus 
obtained,  the  open  spaces  between  the  posts 
are  occupied  by  smaller  vertical  posts,  called 
studs,  2  inches  wide,  and  the  thickness  of  the 
frame  (4  inches  or  6  inches)  mortised  at  top  and 
bottom,  regularly  spaced,  set  edgewise,  and  flush 
with  the  frame ;  those  for  the  first  story  are  set 
between  the  sill  and  the  girt,  and  those  for  the 
second,  between  the  girt  and  the  wall  plate. 
Similar  vertical  studs  form  the  frames  for  the 
interior  partitions,  each  stud  being  spiked  at 
top  and  bottom  to  horizontal  pieces  and  stif- 
fened at  one  or  more  intermediate  points  by 
lines  of  bridging,  composed  of  short  pieces  of 
studs  cut  in  between  the  vertical  members  and 
thoroughly  nailed.  Apertures  for  doors  and 
windows  are  framed  by  thicker  or  double  studs 
at  the  sides  and  at  top  and  bottom,  the  former 
being  trussed  when  they  bear  weight. 

The  third  floor  joists  for  the  roof  chambers 
are  often  less  deep  than  those  of  the  first  or 
second.  Like  the  other  joists,  they  bear  upon 
the  heads  of  the  main  partitions,  but  at  their 
outer  ends  they  bear  either  upon  the  waU  plate, 
or,  if  more  space  is  required  in  the  third  stoiy 
under  the  lower  part  of  the  slope  of  the  rafters, 
they  are  notched  over  the  upper  edge  of  a  board 
about  6  inches  wide,  let  flush  into  the  back 
of  the  outside  studs  a  foot  or  more  below  the 
wall  plate;  this  is  called  a  ledger  board  or 
ribbon  strip;  it  is  nailed  to  each  stud,  and 
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plays  a  very  important  part  in  binding  and 
stiffening  the  entire  fabric. 

The  spacing  of  floor  joists  and  studs,  except 
where  cross  furring  is  used  (see  below),  is 
governed  by  the  length  of  the  laths.  These 
are  roughly  sawn  strips,  about  f  or  f  of 
an  inch  thick,  If  inches  wide,  and  4  feet 
long,  set  about  half  an  inch  apart,  so  as  to 
afford  a  key  for  the  plaster  to  hold  by.  They 
require  each  either  four  or  five  nailings,  the 
former  calling  for  a  spacing  of  joists  or  studs 
16  inches  on  centres,  and  the  latter,  12  inches 
on  centres.  They  are  nailed  to  the  inner  sur- 
faces of  the  outside  studs  and  to  both  surfaces 
of  the  inside  or  partition  studs,  to  receive  the 
wall  finish,  and  to  the  under  surface  of  the 
joists,  to  receive  the  ceiling  finish ;  but  in  the 
better  class  of  work,  cross  furrings,  composed 
of  strips  of  -l-inch  boards,  about  1^  inches 
wide,  are  first  nailed  to  the  under  side  of  the 
joists  and  rafters,  and  at  right  angles  to  them, 
to  correct  iiTegularities  of  level,  and  these  re- 
ceive the  lath  nailings.  The  thickness  of  the 
lathing  and  plastering  is  from  f  to  |^  of  an  inch. 
In  order  that  the  surface  of  the  plastering  may 
be  true  and  level,  it  is  worked  to  grounds  f 
or  |-  of  an  inch  thick,  respectively  placed  at 
points  to  be  covered  by  the  interior  wood  finish. 

Roofs  are  framed  with  rafters  2  inches  wide 
and  from  6  inches  to  12  inches  deep,  according 
to  service,  and  generally  20  inches  on  centres, 
having  a  bearing  at  bottom  upon  the  wall  plate, 
and  at  top,  for  simple  constructions,  against  a 
ridge  pole,  which  is  often  formed  by  an  inch 
board  ;  or,  if  the  character  of  the  design  is  such 
as  to  require  a  roof  of  double  slope,  the  upper 
ends  of  the  rafters  are  notched  to  support  a 
curb,  or  upper  plate,  6  inches  to  8  inches 
square,  upon  which  rests  the  joists  of  the  flat 
or  upper  roof  slope.  The  hips  are  generally 
constructed  with  timber  2  inches  to  4  inches 
thick,  and  somewhat  deeper  than  the  rafters. 

The  dormers  are  framed  with  light  studs  or 
rafters  spiked  to  the  rafters  of  the  lower  roof- 
slope,  which  are  doubled  or  increased  in  size  at 
all  roof  openings. 

The  stability  of  this  light  cagelike  structure 
depends,  not  only  upon  the  mortising  together 
of  its  principal  members,  with  thorough  nailing 
and  spiking,  and  pinning  at  all  the  intersec- 
tions, with  bracing  as  described,  and  with  the 
effective  stiffening  secured  by  the  construction 
of  its  floors, — but  also  upon  an  envelope  of 
rough  boarding  or  sheathing,  ^  of  an  inch  thick 
and  from  6  inches  to  10  inches  wide,  generally 
tongued  and  grooved  together,  which  is  nailed 
over  the  entire  outer  surface  of  the  wall  fram- 
ing, over  the  upper  surface  of  the  rafters  for  the 
roof  closure  and  of  the  joists  for  the  flooring. 
This  sheathing  is  sometimes  applied  diagonally 
to  the  surface  of  the  frame  to  afford  greater 
stiffness  and  stability.     Often  the  rafters,  in- 
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stead  of  being  covered  with  close  boarding, 
receive  narrow  strips,  spaced  so  as  to  afford 
nailing  for  the  shingles,  which,  by  this  method, 
have  the  advantage  of  ventilation  from  beneath, 
and  consequently  greater  security  against  decay. 

The  exterior  finish,  or  siding,  of  the  walls,  is 
composed  of  narrow  boards,  called  clapboards 
(see  Clapboard ;  Weather  Board),  which  are 
sawn  and  planed  by  machinciy  to  a  thin  upper 
edge  and  a  thick  lower  edge,  and  nailed  horizon- 
tally through  the  rough  boarding  or  sheathing 
to  the  studs,  overlapping  in  successive  regular 
courses,  and  showing  from  4  inches  to  6  inches  to 
the  weather ;  or  of  sidings  (see  Siding),  which 
are  regular  courses  of  boards  planed  with  a  bevel 
at  top  and  bottom  and  tongued  and  grooved 
together ;  or  of  vertical  boards  nailed  to  hori- 
zontal pieces  cut  in  between  the  studs  at  each 
height  of  2  feet,  the  joints  being  covered  by  nar- 
row bevelled  battens,  hollowed  slightly  on  the 
under  side  to  secure  closer  joints ;  or  of  shingles 
sliowing  frt)m  4  inches  to  6  inches  to  the  weather, 
sometimes  of  equal  widths,  and  laid  in  patterns 
or  shaped  with  tools  in  the  form  of  tiles  or 
scales. 

All  this  exterior  finish  is  laid  over  stout 
weatherproof  building  paper,  thoroughly  lapped 
and  nailed,  sometimes  in  two  or  more  layers, 
over  the  entire  surface  of  the  sheathing  boards. 
The  same  treatment  is  applied  under  the  shin- 
gles of  the  roof.  Sometimes  the  whole  frame 
is  filled  in  with  bricks  laid  in  mortar  between 
the  studding;  or  it  receives  a  closure  of  back 
plastering  laid  upon  laths  cut  in  between  the 
studs ;  or  a  double  system  of  lathing  and  plas- 
tering is  used,  the  first  being  secured  to  the 
back  of  the  studs,  and  the  second  to  a  system 
of  furring  pieces  nailed  through  the  first  plas- 
tering and  coinciding  with  the  studs,  ^y  any 
of  these  systems  a  warm  weatherproof  house  is 
obtained. 

The  mouldings  of  the  exterior  cornices,  string 
courses,  window  and  door  frames,  etc.,  are 
wrought  out  of  boards  and  thin  plank  at  the 
planing  mills,  where  they  are  often  kept  in 
stock,  and,  with  the  assistance  of  furrings,  can  be 
put  together  so  as  to  obtain  any  desired  effect 
of  solidity,  or  to  meet  any  of  the  conventional 
exigencies  of  design.  Thus  most  of  the  more 
important  decorative  projections  are  hollow  and 
made  of  thin  stock,  not  wrought  in  the  solid 
like  the  timber  work  of  mediaeval  constructions. 
Columns,  with  all  the  appearance,  but  none  of 
the  reality,  of  solidity,  are  built  up  with  glue 
upon  funing  pieces  around  a  hollow  core  in 
forms  following  classic,  mediaeval,  or  any  other 
formulas.  The  turning  lathe  contributes  its 
share  to  this  phantasm  of  architecture,  and 
balusters,  vases,  spindles,  and  finials  of  any  de- 
sired shape  and  in  any  desired  quantity  can  be 
cheaply  obtained  at  the  woodworking  factories. 

For  this  characteristic  system  of  obtaining 

1124 


WOOD 

decorative  effects  in  wood  construction  some 
practical  advantages  are  reasonably  claimed. 
In  the  climate  of  America,  dry  and  wet  by 
turns,  a  solid  timber  construction  would  not 
only  be  costly,  but  would  be  subject  to  twists, 
cracks,  checks,  and  interior  decay;  while  the 
better  ventilated  hollow  and  furred  construction, 
when  kept  well  protected  by  paint  and  by  flash- 
ings of  tin  or  zinc  on  its  weathered  parts,  with- 
stands the  vicissitudes  of  time  for  indefinite 
periods.  The  facilities  of  the  planing  mills 
have  tempted  the  builder  to  many  unfruitful 
experiments  in  design,  to  many  imitations  of 
forms  never  intended  to  be  expressed  in  wood, 
and  to  many  unspeakable  inventions  of  more 
vernacular  type. 

When  the  production  of  nails  was  cheapened 
by  machinery,  and  cut  nails  of  steel  and  iron 
and  nails  made  of  wire  could  be  furnished  of 
excellent  quality  and  at  a  cost  much  less  than 
the  old-fashioned  wrought-iron  nails,  the  labo- 
rious and  comparatively  expensive  method  of 
house  framing  with  mortise  and  tenon  began  to 
be  supplanted  by  a  more  economical  system 
dependent  entirely  upon  the  efficacy  of  nailing. 
This  involves  the  complete  abandonment  of 
braces  and  girts  and  mortise  joints,  and  the 
substitution  of  long  studs  extending  continu- 
ously through  two,  or  even  more,  stories  from 
the  sill  to  the  wall  plate,  the  second  and  third 
floor  joists  being  notched  over  flush  ledger 
boards  or  ribbon  strips  let  into  the  back  of  the 
studs,  the  whole  system  being  secured  by  nails 
at  every  point  of  junction,  and  made  stable  by 
the  nailing  of  covering  or  sheathing  boards  over 
the  outside  of  the  wall,  studs,  and  rafters,  and 
by  the  nailing  of  flooring  boards  over  the  joists. 
This  is  called  Balloon  Framing  (which  see). 

The  established  merchantable  lengths  of  joists 
and  studs  exercise  a  marked  influence  over  the 
ordinaiy  shape  and  size  of  the  balloon-framed 
building,  as  "  cutting  to  waste  "  is  repugnant  to 
the  principle  of  economy  on  which  this  system 
is  founded.  This  structure,  though  cheap,  ap- 
parently frail,  and  suited  only  to  temporary  or 
provisional  purposes,  has  been  found  by  experi- 
ence to  be  stable  against  ordinary  wind  pressure, 
and  to  afford  at  least  as  safe,  as  comfortable,  and 
as  commodious  a  shelter  as  any  other  construc- 
tion of  its  class  and  grade.  Indeed,  it  is 
claimed  by  Western  builders  that  balloon  fram- 
ing, as  it  has  fewer  points  for  dislocation  and  no 
mortise  holes  subject  to  rot,  is  a  more  rigid  and 
permanent  structure  than  any  dependent  upon 
girts,  timber  braces,  and  mortise  framing. 

In  the  development  of  these  systems  it  must 
be  recognized  that  certain  new  and  distinct 
ideals  of  design,  in  strong  contrast  to  those 
evolved  from  the  half-timbered  buildings  of  the 
Old  World,  as  described  in  Wood,  Construc- 
tion in,  Part  I.,  have  gradually  grown  out  of 
these  peculiar   conditions  of  structure.     Con- 
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spicuous  among  those  is  an  ideal  of  neatness,  a 
mechanical  precision  and  workmanlike  cleanli- 
ness and  squareness  of  outline  and  smoothness 
of  surface,  eliminating  to  some  degree  many  of 
the  picturesque  accidents  of  effect  and  much  of 
the  softness  and  roundness  of  outline,  which 
have  been  derived  from  other  conditions  of  ma- 
terial and  are  associated  with  all  Old  World 
traditions  which  we  have  inherited  and  which 
we  admire.  It  has  been  a  part  of  the  duty  of 
the  American  architect  in  some  way  to  elevate 
this  new,  uncompromising  condition  of  structure 
into  a  virtue  of  design. 

In  the  wooden  buildings  of  the  Old  World, 
as  indicated  in  Part  I.  of  this  essay,  the  timber 
frame  is  commonly  visible,  and  is  vitally  essen- 
tial to  their  expression  as  works  of  architecture. 
In  the  wooden  buildings  of  the  New  World  the 
frame,  by  a  purely  scientific  and  reasonable 
process,  is  reduced  in  dignity  of  proportion  and 
use.  As  in  the  high  commercial  buildings  of 
modem  America,  the  light  steel  frame,  which 
does  all  the  work,  is  nevertheless  necessarily 
concealed  under  a  thin  protective  envelope  of 
masonry,  so  in  the  wooden  buildings  the  light 
timber  frame  must  be  covered  by  a  thin  sheath- 
ing of  wood.  Both  systems  are  thus  deprived 
of  the  noble  privilege  of  treating  the  frame  a» 
architecture,  and  are  constrained  to  elevate  the 
mere  integument  to  this  high  function.  Under 
this  important  limitation  the  wooden  buildings 
of  the  United  States  must  depend  for  architec- 
tural effect  upon  the  disposition  of  masses 
and  outline,  upon  fenestration,  upon  the  wide 
porches,  verandas,  and  loggias,  which  the  con- 
ditions of  climate  and  of  social  life  invite,  and 
more  especially  upon  the  texture  and  colour  of 
the  surface.  In  the  effort  to  obtain  reasonable 
variety  in  this  latter  respect,  the  board  sheath- 
ing, instead  of  being  covered  by  clapboards, 
sidings,  or  shingles,  —  by  each  or  all  of  these 
weatherings  sometimes  in  the  same  building,  — 
requiring  staining  or  painting,  and  thus  intro- 
ducing contrasts  of  artificial  colour  as  a  vital 
element  in  the  decorative  scheme,  receives  some- 
times a  veneer  of  one  thickness  of  brickwork, 
or  a  thin  ashlar  facing  of  stone,  laid  upon  a 
ledge  of  the  foundation,  and  secured  to  the 
boarding  through  its  covering  of  sheathing 
paper  by  nails  driven  in  the  joints  of  the 
masonry ;  a  permanent  structural  colour  is  thua 
given  to  the  exterior,  and  a  more  effectual  clos- 
ure secured.  This  device,  though  of  course 
open  to  certain  palpable  objections  as  a  base 
imitation  of  real  masonry,  a  deceit,  and  a  vain 
pretence,  is  not  without  its  defensible  points. 
The  veneered  building  is  a  comfortable  build- 
ing to  live  in,  it  dispenses  with  the  necessity 
of  paint,  substitutes  a  natural  or  structural 
colour  for  an  applied  colour,  it  enlarges  the 
scope  of  design,  especially  when  combined  with 
a  second  story  covered  with  wood  finish  painted 
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or  stained,  and  it  atfords  another  example  of 
the  audacity  with  which  any  new  device  of 
method,  appliance,  or  material,  which  may  com- 
mend itself  to  common  sense  for  economical 
or  practical  reasons,  is  adopted,  however  revo- 
lutionary may  be  its  consequences. 

George  Ceilings,  Circular  Work  in  Carpentry 
and  Joinery,   a   Practical   Treatise  on  Circular 

Work  of  Single  and  Double  Curvature,  London, 
1890,  1  vol.  8vo ;  Hoof  Carpentry,  Practical 
Lessons  in  the  Framing  of  Wood  Roofs  for  the 

Use  of  Working  Carpenters,  London,  1893,  1 
vol.  12mo  ;  John  Thomas  Hurst,  Elementary  Prin- 
ciples of  Carpentry,  8th  ed.,  London,  1892,  1  vol. 
12mo ;  Jaraes  Newlands,  The  Carpenter  and 
Joiner^s  Assistant,  London,  1840. 

—  Henry  Van  Brunt. 

WOODHOUSB.      An   outhouse  in   which 
firewood  may  be  stored  for  use. 

WOODWORKING     MACHINER7. 

Power  machinery  for  shaping  and  finishing 
wood.  It  includes  sawing  and  turning  ma- 
chines of  every  description,  planers,  moulders, 
jointers ;  boring,  mortising,  and  tenoning  ma- 
chines ;  Banders,  filers,  and  polishers ;  machines 
for  the  manufacture  of  flooring,  boxes,  sashes, 
blinds,  and  doors,  and  panelling  of  all  sorts ;  and 
combination  machines  called  universal  wood- 
workers, adapted  for  a  great  variety  of  car- 
penter's work,  formerly  done  entirely  by  hand. 
The  substitution  of  machine  labour  for  hand 
labour  in  every  department  of  industry  has  had 
much  to  do  with  the  increase  of  material  pros- 
perity during  the  nineteenth  century.  It  has 
given  to  the  people  many  things  essential  to 
their  comfort  and  well-being,  which,  under  the 
old  conditions  of  hand  labour,  would  have  been 
far  out  of  their  reach.  It  has  given  them  food 
for  mind  and  body,  clothing,  easy  transportar 
tion,  and  decent  shelter.  To  the  last,  wood- 
working machinery  has  largely  contributed  in 
supplying  them  with  cheap  timber,  cheap 
shingles  and  sidings,  cheap  flooring  and  in- 
terior finish,  cheap  sashes  and  doora.  Thus, 
the  same  class,  whose  fathers  a  century  ago 
lived  sordidly  and  meanly,  but  picturesquely, 
in  thatched  cottages  of  one  or  two  poor  rooms, 
with  latticed  casements,  mud  floors,  and  rough 
walls  rudely  plastered  or  whitewashed,  now 
finds  itself  decently  installed  in  houses  which, 
though  often  hard  and  square  in  outline,  basely 
mechanical  in  detail,  and  with  but  few  ele- 
ments of  grace  or  beauty,  at  least  afford  them 
spacious,  comfortable,  if  not  luxurious,  lodg- 
ment, encourage  clean  and  decent  living,  and 
a  wholesome  self-respect.  But  while  wood- 
working machinery  in  general  has  thus  ac- 
complished large  results  in  increasing  the  sum 
of  human  happiness,  this  facility  of  production 
has  had  a  tendency  to  create  a  cheap  archi- 
tecture of  imitation,  pretence,  and  show  —  a 
tendency  which  has  presented  serious  obstacles 
to  the  development  of  forms  of  art  properly 
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adjusted  to  these  diificult  mechanical  condi- 
tions; for  it  has  been  proved  by  a  thousand 
failures  that  the  old  ideals,  based  upon  hand 
labour,  and  upon  an  unscientific  and  prodigal 
use  of  heavy  timber,  cannot  do  honest  service 
in  modem,  economical  wood  construction. 

—  Henry  Van  Brunt. 

WORKHOUSE.  A  house  in  which  work 
is  carried  on ;  especially  a  house  in  which  able- 
bodied  paupers  or  vagrants  are  compelled  to 
work ;  a  poorhouse. 

WORKING  DRAWING.  A  detail  draw- 
ing, made  either  to  a  rather  large  scale  or  at 
full  size,  exhibiting  the  structure  of  the  whole 
or  a  part  of  a  building,  so  as  to  form  a  guide 
for  the  workmen  in  the  actual  construction  of 
the  object  so  represented. 

WORKING  STRENGTH.    (See  Strength.) 

WORKMANSHIP.  A.  The  skill  of  a 
workman  as  shown  in  his  work. 

B,  The  quality  imparted  to  anything  made 
by  man  by  the  actual  process  of  its  making; 
the  character  given  to  it  by  the  work  put  into 
it,  apart  from  the  excellence  of  its  material  or 
the  value  of  the  original  conception.  The  work- 
manship of  an  object  may  be  fine,  although  its 
design,  in  an  artistic  sense,  or  its  planning, 
shape,  or  arrangement  may  be  very  bad. 
Workmanship  may  even  be  noticeably  good 
in  a  thing  which  is  not  solidly  put  together 
or  likely  to  be  permanent;  thus,  a  piece  of 
building  may  be  so  badly  conceived  by  the 
engineer  or  builder  who  planned  it,  that  it 
will  not  stand  long,  and  yet  the  workman- 
ship, as  of  stonecutting,  joinery,  and  the  like, 
may  be  excellent.  Good  workmanship  of  cer- 
tain kinds  can  generally  be  had  by  demand 
backed  by  willingness  to  spend  money,  espe- 
cially if  this  is  long  continued ;  thus,  no  better 
workmanship  is  to  be  found  anywhere  in 
countries  of  European  stock  than  in  the  house 
fittings,  fumitiu^,  and  the  like,  of  wealthy 
Englishmen,  that  class  having  been,  for  many 
years  and  until  quite  recent  times,  much  the 
most  freely  spending  class  of  people  in  Europe. 
Houses  in  London,  and  country  houses  built 
under  the  same  general  influences,  fifty  years 
ago  as  now,  would  show  floors  of  such  perfect 
level,  and  doors  so  perfectly  hung  that  saddles 
might  be  dispensed  with  ;  it  was  quite  common 
to  see  the  carpets  brought  into  the  recess  of  a 
door  and  fitted  together  edge  to  edge  without 
any  break  in  the  unifonnity  of  the  level;  the 
doors  swinging  easily,  grazing  the  pile  of  the 
carpet,  but  never  pressing  it,  and  shutting 
periectly  true,  the  bolts  of  the  latch  and  lock 
going  home  without  noise  or  shock.  The  deco- 
rative woodwork  of  the  same  house,  that  which 
was  fitted  to  the  house,  and  that  which  was 
put  into  movable  articles  alike,  would  be  per- 
fectly jointed  and  truly  worked,  the  mitres 
faultless,  the  mouldings  worked  with  absolute 

1128 


WORKMANSHIP 

uniformity.  And  yet  all  this  would  be  found 
in  a  house  whose  seemingly  vaulted  roofs  in  the 
halls,  etc.,  were  the  merest  shams  of  wood  and 
plaster,  whose  external  roof  had  no  gutters 
overhanging  the  walls,  but  shed  off  the  water  of 
rain  and  snow  into  lead  gutters,  which  at  every 
moment  threatened  the  interiors  of  the  house 
with  the  results  of  leakage,  and  whose  flues 
threatened,  and  sometimes  not  in  vain,  to  allow 
the  ignition  of  the  wooden  structure  near.  This 
means  that  all  the  workmanship  which  the 
owner  and  his  family  and  their  guests  were 
in  the  way  of  seeing  was  very  perfect,  whereas 
that  which  they  disregarded,  belonging  to  a 
class  not  greatly  interested  in  architecture  or 
building  of  any  sort,  was  neglecte<l,  being  kept 
in  working  order  by  constant  repairs.  In 
France,  on  the  other  hand,  the  building  is  of 
much  greater  solidity :  stairs  of  stone,  hand 
rails  of  wrought  iron,  floors  without  wood,  and 
wholly  incombustible;  nothing  to  shrink  or 
settle;  the  vaults  of  cellar  or  corridor,  or,  in 
a  church,  of  the  nave  and  aisles,  all  of  solid 
masonry;  and  yet  the  sash  and  doors  do  not 
always  fit  tightly,  nor  is  there  as  uniformly  neat 
an  aspect  given  to  interior  work. 

In  its  largest  sense,  workmanship  includes 
selection  and  care  of  material.  Thus,  it  is 
proper  to  say  that  no  pieces  of  workmanship 
known  to  us  are  more  perfe<;t  than  fine  Japanese 
lacquers,  for  the  boxes,  trays,  dwarf  writing- 
tables,  and  cabinets  of  drawers,  which  come 
within  that  category,  were  made  with  a  lavish 
employment  of  time  and  patience  in  the  prepa- 
ration, by  the  father,  of  the  wood  which  not  he, 
but  his  sons,  would  cut  up  and  utilize,  the  most 
extraordinary  precautions  taken  in  the  way  of 
seasoning  the  wood,  and  causing  the  drying  of 
the  varnish  to  go  on  slowly  and  at  a  measured 
rate.  Material  in  this  sense  is  not  perfectly 
good  until  workmanship  in  a  certain  sense  has 
been  applied  to  it ;  but  the  workmanship  which 
the  collector  knows  best  is  that  of  the  laying 
on  of  the  external  coats  of  the  varnish,  and  the 
staining,  painting,  inlaying,  and  applying  of 
other  materials  in  which  the  decorative  design 
of  the  piece  is  conveyed. 

In  architecture,  care  is  to  be  taken  not  to 
allow  good  workmanship  to  be  mistaken  for 
that  which  merely  appears  delicate;  thus,  it 
is  a  very  common  fault  in  modem  buUding  to 
demand  that  brickwork  shall  be  laid  up  with 
very  thin  joints  —  whereas  every  brickmason 
knows  that  thin  joints  mean  bad  work.  Grood 
workmanship  is  as  possible,  and  good  building 
is  far  more  easy,  with  joints  f  of  an  inch  thick 
than  with  invisible  ones.  So,  in  cut  stone 
facing,  the  smooth  slabs  of  stone  set  on  edge 
which  are  commonly  considered  necessary  to 
the  finished  look  of  a  street  front  are  not  nearly 
as  good  building  as  if  the  same  stone  were  laid 
upon  its  quarry  bed,  with  the  result  that  the 

1129 


WREN 

whole  would  be  less  uniform  in  colour  and  less 
absolutely  smooth  in  appearance;  but  work- 
manship may  be  equally  good  in  either  case. 

—  R.  S. 

"WORKSHOP.  An  atelier ;  a  place  equipped 
for  the  carrying  on  of  any  specific  work,  whether 
mechanical  or  artistic. 

WORONICHIN,  ANDREI  NIKIFORO- 
WITSCH;  architect;  b.  1760;  d.  March  5, 
1814  (in  Saint  Petersburg). 

He  studied  at  the  Academy  of  Saint  Peters- 
burg, and  was  sent  by  Catherine  II.  to  Ger- 
many and  Italy.  In  1791  he  was  appointed 
architect  to  the  court  of  Saint  Petersburg.  His 
most  important  work  is  the  church  of  Notre 
Dame  in  Kasan,  Saint  Petersburg.  He  built 
numerous  palaces. 

Seubert,  Kiinstler-lexicon. 

WORSHIP  MOX7ND.     (See  Mound.) 

WOTTON,  SIR  HENR7;  poet,  diploma- 
tist, and  writer  on  architecture ;  b.  March  21, 
1568;  d.  Dec.  5,  1639. 

The  brilliant  Elizabethan  poet  and  diplomar 
tist  represented  England  in  Venice  for  twenty 
years.  On  his  return  to  England  in  1524  he 
prepared  a  tract  on  architecture,  77ie  Elements 
of  Architecture,  collected  by  Henry  Wotton, 
Knight,  from  the  Best  Authors  and  Exam- 
ples, The  book  seems  to  have  been  first  pub- 
lished in  1651  in  the  collection  of  Wotton's 
miscellaneous  productions,  with  a  sketch  of  his 
life  by  his  friend  Isaak  Walton.  It  is  based  on 
Vitruvius  and  the  old  Italian  writers.  It  has 
many  quaint  and  interesting  practical  sugges- 
tions.    A  reprint  was  issued  in  1901. 

Builder,  Nov.  24,  1883,  p.  677. 

'WBBATEL  A,  A  twisted  band,  garland, 
or  chaplet  made  of  flowers,  fruits,  leaves,  or 
other  material,  or  representing  such  material, 
often  used  in  decoration. 

B.  The  curved  portion  of  the  string  or 
hand  rail  which  follows  a  turn  in  a  geometrical 
stair.  In  plan,  a  wreath  usually  follows  the 
curve  of  a  quarter-circle,  and  therefore  corre- 
sponds to  a  portion  of  the  surface  of  a  vertical 
cylinder. 

^WRRN,  SIR  CHRISTOPHER;  architect 
and  astronomer;  b.  Oct.  20,  1632  (at  East 
Knowle,  Wiltshire,  England);  d.  Feb.  27,  1723. 

He  was  a  student  at  Oxford  (B.A.,  1650, 
M.A.,  1653),  and  afterward  a  fellow,  and  in 
1660  was  appointed  Savilian  Professor  of  As- 
tronomy in  that  university.  His  scientific 
work  was  known  throughout  Europe.  He  was 
an  original  member  of  the  Royal  Society  at  its 
foundation  in  1662,  and  was  elected  president 
of  that  body  in  1681.  Having  gained  a  great 
reputation  as  a  mathematician,  he  was  con- 
sulted in  architectural  matters  during  the  con- 
fused times  of  the  Restoration.  In  1661  he 
was  made  a  member  of  the  commission  in  charge 
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of  the  leetontion  of  old  S.  Paul's  cathedral  in 
London.  The  firat  building  which  Wren  ao- 
tnolly  dwigned  and  auperiatended  wu  the 
chapel  of  Pembroke  Hall,  Cambridge.  He 
began  the  fine  library  of  Trinitj  College,  Cam- 
bridge, in  1676.     His  Sheldonian  Theatre  at 


Wrbh,  3ir  CmusTurHKH :    STKKekB  vv  S.  Uart- 
LK-Bow,  Hi77. 

Oxford  was  opened  July  9,  1669.  He  visited 
Paris  in  1666  and  met  Bernini  (see  Bernini), 
then  occupied  with  his  design  for  the  facade  of 
the  Louvre.  Wren  never  visited  Italy.  The 
Great  Fire  of  London  occurred  Sept.  2,  1666. 
Immediately  afterward  Wren  mnde  a  plan  for 
the  reconstruction  of  the  burned  district,  which 
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wu  not  followed.  He  also  began  to  make  de- 
signs for  the  reconstruction  of  S.  Paul's  cathe- 
dral, which  had  been  burned,  and  in  16T3  was 
commissioned  to  prepare  the  fine  model  which 
is  now  in  the  South  Kensington  Museum. 
This  model,  being  in  the  form  of  a  Greek  cross, 
did  not  satisfy  the  ritualistic  tendencies  of  the 
court,  which  required  a  long  nave  for  proces- 
sions. A  design  in  the  form  of  a  Latin  cross 
was  finally  accepted  May  14,  1675.  The 
cathedral  was  begun  on  the  site  of  the  old 
cathedral,  and  finished  in  1710.  It  was  paid 
for  by  a  tax  on  the  coal  brought  to  London  by 
sea.  The  "  Monument  "  in  commemoration  of 
the  Great  Fire  was  begun  by  Wren  in  1671. 
In  1675,  with  the  assistance  of  the  Astronomer 
Flamsteed,  he  built  the  observatoiy  at  Green- 
wich, London.  About  1695  he  took  charge  of 
the  reconstruction  of  the  old  Greenwich  palace, 
and  was  instrumental  in  having  it  transformed 
into  a  seaman's  hospital.  The  double  colon- 
nade of  coupled  columns  at  Greenwich  is  one  of 
his  finest  works.  Wren  repaired  the  spire  of 
Salisbury  cathedral.  He  began  the  construc- 
tion of  Chelsea  hospital  in  1682.  He  made  a 
fine  design  for  a  mausoleum  to  Charles  I.  which 
was  not  executed.  On  the  accession  of  William 
and  Mary  in  1689  he  bc^n  the  enlargement  of 
Hampton  Court  palace,  one  of  his  most  char- 
acteristic works.  In  1708  the  erection  of  fifty 
new  churches  in  London  was  ordered  by  act  of 
Parliament.  Wren  actually  designed  fifty-three. 
Of  these  buildings  ten  have  been  recently  de- 
stroyed. Among  the  most  important  of  those 
still  standing  are  S.  Mary-le-Bow,  8.  Stephen, 
Walbrook,  S.  Bride,  Fleet  Street,  S.  Lawrence, 
Jewry,  S.  Michael,  Comhill,  etc.  He  sat  in 
Parliament  for  many  years.  There  is  a  collec- 
tion of  his  drawings  in  the  library  of  All  Souls' 
College,  Oxford. 

Wren,  Parentalia;  Loftie,  Inigo  Jones  and 
ITren;  Elmes,  Sir  ChrisU'pher  Wrtn;  Lucy 
Pliilimore,  Sir  CkrMophrr  Wren ;  StraUon,  Sir 
Chriitopher  Wrtn;  Longman,  Thrre  Cathrdralt 
of  St.  Paul;  Macmurdo,  Wrtn'i  City  Ckureha; 
Clayton,  Cliurcheg  of  Sir  ChriMopher  Wrtn ;  Tay- 
lor, ToKfnand  Sierplet  of  Sir  Chriitopktr  Wrtn; 
Law,  Hampton  Court  Palace;  Blomfield,  Renait- 
Miice  I'M  England;  Dugdale,  St-  Paul'*  Cathe- 
dral. 

-WKOTTOar  IRON.     (See  Metal  Work.) 

^TTATT,  JAMBS;  architect;  b.  Aug.  3, 
1748;  d.  Sept.  5,  1613. 

A  brother  of  Samuel  Wyatt  (see  Wyatt,  S,). 
Wyatt  was  taken  to  Rome  at  the  age  of  fourteen 
by  Lord  B^ot,  ambassador  to  Italy.  He  studied 
also  for  two  years  in  Venice  with  Visentini. 
In  1770  he  made  considerable  reputation  by 
adapting  the  old  Pantheon  in  Oxford  Street, 
Lomion,  for  dramatic  performances  (burned 
1792).  Working  originally  in  the  classic  style, 
he  afterward  imitated  Gothic  architecture, 
and  built  in  that  style  Fonthill  Abbey,  Wilt- 
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shire,  for  W.  Beckford,   and  other  important 

works.      March   16,   1796,  he  was  appointed 

surveyor  general  and  comptroller  of  his  Migesty's 

office  of  works,  succeeding  Sir  William  Chambers 

(see  Chambers),  and  held  that  office  until  it 

was  dropped  in  1815.     He  was  made  a  member 

of  the  Royal  Academy  in  1785,  and  temporary 

president  in  1805.     He  built  the  royal  military 

academy  of  Woolwich,  and  restored  Salisbury 

and  Lincoln  cathedrals. 

Redgrave,  Dictionary  of  Artists;  Arch,  Pub. 
Soc,  Dictionary ;  Diet,  of  National  Biography, 

"WYATT,  JBFFRE7.     (See  WyatviUe,  Sir 
JeflFrey.) 


architect;  b.  July  28,  1820;  d.  May  21,  1877. 
The  youngest  son  of  Matthew  Wyatt,  an 
English  barrister.  In  1844-1846  he  travelled 
on  the  Continent.  He  was  secretaiy  of  the 
executive  committee  of  the  great  exhibition  of 
1851,  and  assisted  in  making  the  plans  for  it. 
In  1855  he  was  appointed  surveyor  of  the  East 
India  Company.  He  was  honorary  secretary 
of  the  Royal  Institute  of  British  Architects 
from  1855  to  1859.  Wyatt  published  An 
Architect's  Note-book  in  Spain  (London,  1872, 
1  vol.  4to);  Specimens  of  Oimamental  Art 
Workmanship  in  Oold,  Silver,  Iron,  Brass 
and  Bronze  from  the  Twelfth  to  tlie  Nine- 
teenth Centuries  (London,  1852,  large  folio) ; 
Specimens  of  the  Oeom^trical  Mosaic  of  the 
Middle  Ages  (London,  1848,  folio),  etc. 

Arch.  Pub.  Soc.  Dictionary ;  Avery  Architectu- 
ral Library^  Catalogue. 

WTATT,  SAMXTEL  ;  architect ;  b.  Sept.  8, 
1737;  d.  Feb.  8,  1807. 

An  elder  brother  of  James  Wyatt  (see 
Wyatt,  J.).  In  1782  he  was  employed  at 
Somerset  House,  London,  under  Sir  William 
Chambers  (see  Chambers).  He  built  numerous 
residences  in  England,  and  March  5,  1792, 
was  appointed  clerk  of  the  works  at  Chelsea 
hospital  (London). 

Redgrave,  Dictionary  of  Artists  ;  Arch.  Pub. 
Soc.  Dictionary. 

'W  YAT VILLB  fW  YATT)  SIR  JBFFREY ; 

architect;  b.  Aug.  3,  1766;  d.  Feb.  18,  1840. 
His  name  was  originally  Wyatt,  a  son  of 
Samuel  Wyatt  (see  Wyatt,  Samuel).  He 
exhibited  at  the  Royal  Academy  after  1786, 
was  created  associate  in  1823,  and  royal  aca- 
demicirin  in  1826.  From  1784  to  1799  he 
worked  with  his  father  and  his  uncle,  James 
Wyatt  (see  Wyatt,  J.).  In  1799  he  went  into 
partnership  with  a  builder  and  engaged  in 
extensive  government  contracts.  He  enlarged 
WoUaton  Hall,  Nottinghamshire  (1804),Woburn 
Abbey,  Bedfordshire  (1818-1820),  Chatsworth 
in  Derbyshire,  and  other  residences.  From 
1824  until  his  death  he  was  architect  in 
charge  of  Windsor  Castle.  He  completed  the 
quadrangle  and  staircase  of  George  III.,  rebuilt 
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the  Brunswick  Tower,  etc.  August  12,  1824, 
his  name  was  changed  to  WyatviUe  by  royal 
license.  December  9,  1828,  he  was  knighted. 
His  Illustrations  of  Windsor  Castle,  edited 
by  Henry  Ash  ton,  was  published  in  1841 
(2  vols,  folio).  A  list  of  his  works  is  given  in 
the  Architectural  Publication  Society's  Dic- 
tionary. 

Redgrave,  Dictionary  of  Artists;  Arch.  Pub, 
Soc.  Dictionary. 

vmXD.  In  Scotknd,  an  alley,  a  lane; 
especially  a  narrow  alley  in  a  town  forming  a 
passage  from  street  to  street. 


ZAINTE8.     (See  Isenbert  de  Xaintes.) 

ZAMETB;  sculptor  and  architect. 

An  important  master  working  in  Spain  in 
the  early  sixteenth  century.  In  1537  he  made 
the  candelabra  of  the  Capilla  de  la  Torre  in  the 
cathedral  of  Toledo.  He  also  executed  the  fine 
portal  of  the  cloister  of  the  cathedral  of  Cuenfa. 

Bermadez,  Diccionarto. 

XAT.  A  carved  post  in  North  American 
Indian  art.     (See  Canada,  Architecture  of.) 

XilNAIOS;  architect. 

The  walls  of  Antiochia  in  Asia  Minor  were 
built  under  his  direction  when  that  city  was 
founded  by  Seleukos  in  296  b.c. 

Brunn,  Oeschichte  der  griechischen  KUnsHer. 

XXZNODOCHEUM  ;  XXZNODOGHBION. 
In  classic  architecture,  a  room  or  building 
devoted  to  the  reception  and  accommodation  of 
strangers  or  guests. 

ZY8T ;  ZYSTU8.  In  Greek  and  Roman 
architecture,  a  long  covered  portico  for  exercise 
in  bad  weather.  In  Roman  villas,  a  garden 
walk  or  avenue  planted  with  trees.  Vitruvius 
(V.,  11)  says  expressly  that  the  Romans  had 
misapplied  the  term  in  the  latter  sense. 


A  Turkish  summer  mansion.     (See 
Eonak.) 

YABAUN.  The  official  residence  of  a  Chinese 
mandarin;  also,  the  office  or  court  where  a 
mandarin  transacts  the  business  of  the  depart- 
ment under  his  care. 

YARD.  A.  A  piece  of  enclosed  ground  of 
moderate  size,  especially  one  aiyoining  a  resi- 
dence; as  in  the  terms,  front  yard,  dooryard, 
barnyard,  inn  yard. 

B.  An  enclosure  for  labour  and  traffic ;  as, 
bric^kyanl,  woodyard,  stockyard,  dockyard,  rail- 
way yard,  vineyard. 

YBL,  NmOLAUS  VON;  architect;  d. 
1891. 

A  distinguished  architect  of  Hungary.  He 
was   a  pupil  of  Pollak    in  Pesth   and   after- 
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ward  of  Gartner  (see  Gartner)  in  Munich.  He 
was  constantly  engaged  on  important  works, 
was  raised  to  noble  rank,  and  made  a  member 
of  the  upper  house  of  the  Hungarian  Parlia- 
ment. 

American  Architect^  Vol.  XXXI.,  p.  130. 

THLLOW  BIETAL  (called  also  Muntz's 
Metal.)  An  alloy  of  three  parts  of  copper  and 
two  of  zinc,  malleable  when  hot.  It  has  taken 
the  place  of  copper  for  sheathing,  because 
cheaper  and  more  easily  rolled. 

7ILOIZ  KIOSK.     (See  under  Kiosk.) 

70KI1.  The  horizontal  piece  forming  the 
head  of  a  frame  for  double  hung  sash. 

TOURT.  A  term  sometimes  applied  to  the 
permanent  or  winter  houses  of  the  Alaska  Eski- 
mos and  Aleuts.  (See  Iglu.)  Also  any  house 
or  hut  of  the  natives  of  Siberia.  (Written 
also  yurt,  youret,  yourta,  jurt.) 

TRIARTE,  CHARLES ;  editor  and  writer 
on  art ;  d.  April  7,  1898. 

He  was  e<litor  in  chief  of  IjC  Monde  llhiStH 
in  Paris,  and  published  many  important  works 
on  the  Italian  Renaissance,  Florence^  Venise^ 
Paul  V^ron^se  (in  LesAiiistes  cel^bres) ;  Mat- 
teo  Cioitale  (Paris,  1886,  folio) ;  La  vie  (Vun 
piUricien  de  Ventse  an  16'  SiMe  (Paris,  1874, 
8vo) ;  Un  Condottiere  au  XV*  sihcle,  Rimini 
(Paris,  1882,  4 to);  etc. 

A.  Kftmpfen  in  Gaz,  d.  Beaux  Arts  (1808,  Vol. 
82). 

7X7 AN  MING  THAN.  The  summer  palace 
of  the  emperor  of  China,  which  was  plundered 
and  partly  destroyed,  with  immense  destruction 
of  precious  artistic  treasures,  by  the  French  and 
British  invading  army,  1860. 

7UCATAN,  ARCHITECTURE  OF.    (See 
Mexico,  Architecture  of,  §  I.) 
\     (See  Yourt.) 


ZACCAB.  An  earth  used  in  ancient  and 
modem  times  by  the  natives  of  Yucatan  as 
stucco,  plaster,  etc.  It  is  mixed  with  lime  in 
place  of  sand.  The  colour  is  white,  and  it 
occurs  abundantly  in  pockets.  The  cement 
used  by  the  ancient  Mayas  is  said  to  have  been 
composed  of  one  part  slacked  lime  to  two  parts 
zaccab,  but  it  is  doubtful  if  they  understood  the 
process  of  making  quicklime.  (See  Memoirs 
Peabody  Museum,  Vol.  I.,  No.  3,  E.  H. 
Thompson.)  — F.  S.  D. 

ZAHCAB.     Same  as  Zaccab. 

ZAMPIERI,  DOMENICO  (DOMENI- 
CHINO) ;  painter  and  architect;  b.  1581  (at 
Bologna) ;    d.  1641  (at  Naples). 

The  celebrated  painter,  Domenichino,  was 
much  employed  in  the  construction  of  villas. 
He  assisted  at  the  Villa  Negroni,  Rome,  and 
designed  the  Villa  Belvidere  at  Frascati  and  the 
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Villa  Ludovisi  in  Rome.  His  most  important 
architectural  undertaking  was  the  design  of  the 
church  of  S.  Ignazio  in  Rome  (begun  1626). 

Gurlitt,  Geschichte  des  Barockstiles  in  Ilalien  ; 
£be,  Spat-Be  naissance, 

ZANTH,  LUDWIO  VON;  architect;  b. 
about  1798;  d.  Oct.  7,  1857. 

He  was  educated  at  Cassel,  Germany,  and 
Paris.  After  1810  he  was  associated  with 
Hittorff(8ee  Hittorff),  and  in  1823  went  with 
him  to  Sicily.  They  published  together  Archi- 
tecture antique  de  la  Sidle  (Paris,  1825,  folio) ; 
and  Architectui'e  modeme  de  la  JSicile  (Paris, 
1835,  folio). 

Arch,  Pub,  Sac.  Dictionary, 

ZAPOTBC  ARCUITECTUKR.  (See  Tza- 
poteco  Architecture.) 

ZARCELLO  7  ALCAREZ,  FRANCISCO ; 

sculptor;  b.  May  12,  1707;  d.  1781. 

His  father,  Nicola-s,  also  a  sculptor,  came 
from  Capua  (Italy)  to  Murcia  (Spain)  at  the 
end  of  the  seventeenth  century.  After  making 
a  statue  for  tiie  Dominican  church  at  Murcia, 
Francisco  went  to  Rome  to  study.  Returning 
to  Spain,  he  made  the  statues  of  the  Spanish 
kings  which  decorate  the  new  palace,  Madrid. 
He  finally  settled  in  Murcia,  where  he  founded 
a  school. 

Bermudez,  Diccionario, 

ZAX.  An  implement  used  for  cutting  and 
pressing  slates.  It  is  usually  a  kind  of  hatchet, 
with  a  sharp  point  on  the  pole  for  perforating 
slate  to  receive  a  nail  or  pin. 

ZECCA.  In  Italian,  a  mint ;  of  especial 
interest  is  that  at  Venice,  behind  the  library  of 
S.  Mark  and  fronting  on  the  sea ;  the  work  of 
Jacopo  Sansovino,  and  built  about  1536. 

ZEHUTER,  HEINRICH.  (See  £gl,  An- 
dreas.) 

ZENANA.  In  India,  that  part  of  a  house 
in  which  the  women  are  secluded ;  an  East  In- 
dian Haram. 

ZETA.  A  closed  or  small  chamber ;  a  room 
over  a  church  porch  where  documents  were 
kept. 

ZIEBLAND,OEORaFRIEDRICH;  archi- 
tect; b.  Feb.  7,  1800;  d.  July  24,  1873. 

He  was  sent  to  Italy  by  the  king  of  Bavaria, 
and  on  his  return  was  charged  with  the  design 
and  construction  of  the  basilica  in  Munich. 

Raczynski,  VArt  moderne  en  Alltmagne. 

ZIGURAT;  ZIKHX7RAT.  A  stepped  pyr- 
amid, as  in  the  sacred  architecture  of  the  people 
of  Western  Asia  in  antiquity.  (See  Mesopo- 
tamia, Architecture  of;  Temple.) 

ZIGZAG  (adj.).  Making  short  and  sharp 
turns;  in  architecture  said  especially  of  the 
mouldings  in  arched  door  heads  and  the  like  of 
Romanesque  style.     (See  Batons  Rompus.) 

ZOOPHORIC.  Carrying  the  figure  of  an 
animal. 
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ZOOPHORIC    COLUMN    (or    PILLAR). 

A  pillar  supporting  the  figure  of  a  beast,  usually 
symbolical,  like  that  which  carries  the  Lion  of 
S.  Mark  in  the  Piazzetta  at  Venice,  and  the 
similar  one  in  the  Piazza  Signoria  at  Verona. 
Such  columns  were  set  up  by  the  Venetian  Re- 
public in  some,  at  least,  of  the  cities  subject  to 
its  rule. 

ZOOPHORUS;  ZOPHORU8.  A  repre- 
sentation of  living  things;  in  classical  archae- 
ology, a  frieze  or  other  band  or  panel  filled  with 
figures  of  men  and  animals ;  especially  the  cella 
frieze  of  the  Parthenon. 

ZOPF  8TYLR  (See  Pigtail  and  Periwig 
Style.) 

ZOTHECA.     A,    A  niche  or  alcove. 

B,  A  living  room  or  day  room  as  opposed  to 
a  sleeping  room  or  dormitory. 

Z  PLAN ;  or  Z-SHAPED  PLAN.  A  plan 
composed  of  three  wings  joined  somewhat  like 
the  letter  Z.  Occasionally  used  in  hospitals  to 
obtain  certain  advantages  of  aspect. 

ZUNIAN  ARCHITUCT  U  RE  (pron.  zoon'- 
yee-an).  That  of  the  Zuiii  Indians  of  western 
New  Mexico.  The  Zunis  are  Pueblos,  and  their 
architecture  is  the  same  as  that  of  the  other 
tribes  of  this  class.  (See  Adobe;  Communal 
Dwelling;  Kiva;  Puebb.) 


ZWIRNBR 

In  old  German,  a  fortress  or 
strong  place  in  or  aiyoining  a  city;  also  an 
outer  court  or  Bailey;  a  popular  term,  from 
which,  by  extension,  comes  the  modem  name  of 
several  palaces,  or  parts  of  palaces,  in  German 
cities.  That  at  Dresden  is  a  very  important 
and  interesting  specimen  of  the  florid  style  of 
the  eighteenth  century. 

ZWIRNKH,  ERNST  FRIEDRICH ;  archi- 
tect; b.  Feb.  28,  1802;  d.  Sept.  22.  1861  (at 
Cologne). 

He  studied  architecture  in  Breslau  in  1821, 
and  with  Schinkel  (see  Schinkel)  in  Berlin  in 
1824.  He  devoted  himself  especially  to  the 
revival  of  Gothic  architecture  in  Germany.  In 
1833  he  was  appointed  inspector  of  the  con- 
struction of  the  cathedral  of  Cologne,  and  in 
1853  architect  of  that  building.  The  comple- 
tion of  this  work  was  largely  due  to  his  efforts 
in*  interesting  the  people  of  Germany,  and  espe- 
cially Freidrich  Wilhelm  IV.,  king  of  Prussia, 
in  it.  Many  leading  German  architects  were 
educated  by  him  and  assisted  him  in  his  work. 
Zwimer  built  also  the  castle  of  Herdringen 
(1844-1852)  for  the  Count  of  Furstenberg,  the 
church  of  S.  Apollinaris  at  Ramagen,  near 
Bonn,  etc. 

Seubert,  Kilnstler-lexicon. 
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Titles  of  most  of  the  books  consulted  in  the  preparation  of  the  Dictionaiy.  Those  finom  which 
illustrations  have  been  drawn  are  indicated  by  an  asterisk. 

The  reader  is  reminded  that  a  classification  of  the  titles  is  furnished  by  the  separate  bibliog- 
raphies throughout  the  Dictionary. 

The  articles  named  below  have  been  illustrated,  wholly  or  in  part,  from  original  drawings  or 
reproductions  of  drawings. 


Apartment  House,  drawings  famished  by  author, 

and  by  Messrs.    H.   J.  Hardenbergh  and 

Ernest  Flagg. 
Arch  (Figs.  1  and  3),  drawings  furnished  by  author. 
Bath  House,  drawing  furnished  by  author. 
Bath  Tub,  drawings  furnished  by  author. 
Brace,  drawing  furnished  by  author. 
Cliff  Dwelling,  drawings  furnished  by  author. 
•Club  House,  drawings  furnished  by  Messrs.  McKim, 

Mead  &  White. 
Figuring,  drawings  furnished  by  author. 
Germany,  drawings  furnished  by  author. 
House  Drainage,  drawings  furnished  by  author. 
Lath,  drawings  furnished  by  Bostwick  Steel  Lath 

Co.,  Niles,  O. 
Log  House,  drawings  furnished  by  author. 
Masonry,  drawing  furnished  by  author. 


Mexico,  drawings  furnished  by  author. 

Office  Building,  drawing  furnished  by  author  and 

by  Mr.  Bruce  Price. 
Parallelogram  of  Forces,  drawing  furnished  by 

author. 
Pendentive,  drawings  furolshed  by  author. 
Polygon  of  Forces,  drawing  furnished  by  author. 
Pot  Chimney,  drawing  furnished  by  author. 
Round  Tower,  drawing  furnished  by  author. 
Shoring,  drawings  furnished  by  author.    * 
Synagogue,  drawings  furnished  by  author. 
Tenement  House,  drawings  furnished  by  author. 
Tipi,  drawing  furnished  by  author. 
Vault,  drawings  furnished  by  author. 
Ventilation,  drawings  furnished  by  author. 
Wickyup,  drawing  furnished  by  author. 


Abel,  Lothar. 

Asthetik  der  Gartenkunst.    Vienna,  1877. 
Ackermann,  Rudolph. 

History  of  the  University  of  Oxford.    London, 
1814. 
Adam,  Robert. 

Ruins  of  the  Palace  of  the  Emperor  Diocletian 
at  Spalatro  in  Dalmatia.    1764. 
Adamy,  Rudolf. 

Architektonik  des  Muhamedanischen  und  Ro- 
manischen  Stils  :  forms  a  part  of  Architek- 
tonik auf  Historischer  und  Aesthetischer 
Grundlage.     Hanover,  1883-1889. 
Addy,  Sidney  Oldall. 

The  Evolution  of  the  English  House.    London, 
1808. 
Adier,  Friedrich. 

Mittelalterliche  Backstein-Bauwerke  des  Preus- 

sischen  Staates.    2  vols.    Berlin,  1808. 
Die  Stoa  des  K5nigs  Attalos  II.   zu  Athen. 
Berlin,  1875. 
Advanced  Building  Construction.    London,  1802. 
(One  of  Longmans*  Advanced  Science  Man- 
uals. ) 
Agincourt,  Seroux  d\ 

Histoire  de  TArt  par  les  Monuments  depuis  sa 
Decadence  an  S""*  si^cle  jusqu*^  son  Renou- 
vellement  au  16"»«  siftcle.  3  vols,  in  folio 
with  325  plates,  but  usually  bound  in  6  vols. 
Finished  1823. 
Aiken,  Edmund. 

An  Essay  toward  a  History  and  Description  of 
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the  Cathedral  Church  of  S.  Paul,  London  ; 

in  Britton,  Fine  Arts  of  the  English  School. 
Allan,   W. 

Theory  of  Arches.     New  York,  1890. 
Allen,  John  Romilly. 

Early  Christian  Symbolism  in  Great  Britain 

and  Ireland  before  the  ThirteenUi  Century. 

London,  1887. 
Allgemeine  Bauzeitung  mit  Abbildungen  [Periodi- 
cal].    Vienna,  1836. 
Allgemeine  Deutsche  Biographic.    Leipzig,  1875- 

1000. 
AUgemeines  KUnstlerlexicon.     (See  Ftteli,  J.  R.) 
Allmers,  Hermann. 

Die    altchristliche    Basillka   als  Vorbild  des 

Protestantischen  Kirchenbaues.  Oldenburg, 

1870. 
Allsop,  R.  Owen. 

Public  Baths  and  Wash-houses.    London  and 

New  York,  1804. 
Am^,  Emile. 

Recherches    sur    les    Vitraux    Incolores    de 

PYonne.     1854. 
Les  Carrelages  6maill6s  du  Moyen  Age  et  de  la 

Renaissance.    Paris,  1860. 
American  Architect  and  Building  News  [Periodi- 
cal].  Boston,  1876-1884  ;  in  one  form  only  ; 

1885  to  1001  in  a  regular  edition,  and  also  a 

larger  edition,  with  many  additional  plates ; 

two  Ruch  larger  editions  1800-1800.     Still  in 

publication. 
American  Journal  of  Archaeology  [Periodical]. 
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Baltimore  and  New  York,  1885, 1—1.  (Pub- 
lished by  Archaeological  Inslitute  of 
America.) 

American  Journal  of  Philology  [Periodical]. 

American  Public  Health  Association,  Transac- 
tions. 

Amorini,  Marchese  Antonio  Bolognini. 

£logio  di  Sebastiano  Serlio,  Architetto  Bolog- 
nese,  dedicato  alia  Pontiticia  Accademia  di 
Belle  Arti  in  Bologna,  1823. 

Anderson,  Sir  John. 

The  Strength  of  Materials  and  Structures. 
London,  1887. 

Anderson,  Joseph. 

Scotland  in  Karly  Christian  Times  .  .  .  Edin- 
burgh, 1881. 

Anderson,  William. 

Pictorial  Arts  of  Japan,  with  .  .  .  remarks 
upon  the  Pictorial  Arts  of  the  Chinese  and 
Koreans.     London,  1886. 

Anderson,  William  J. 

The  Architecture  of  the  Renaissance  in  Italy. 
London,  1896. 

Andr^,  fJdouard. 
L*Art  des  Jardlns. 

Traits  g^n^ral  des  Pares  et  des  Jardins.  Paris, 
1879. 

Anguillesi,  Giovanni  Domenico. 

Xotizie  storiche  dei  Palazzi  e  Ville  appertenanti 
alia  R.  Corona  di  Toscana.     Pisa,  1815. 

Annales  Arch^ologiques ;  ed.  by  A.  N.  Didron  and 
later  by  E.  A.  Didron  [Periodical].  Paris, 
1844-1870.  There  is  a  volume  of  Ubles  by 
Barbier  de  Montault. 

Annali  della  Fabbrica  del  Duomo  di  Milano  dair 
Origine  fino  al  presente.  9  vols.  1877- 
1885. 

Antiquities  of  Athens.     (See  Stuart  and  Revett.) 

Antiquities  of  Ionia.  Published  by  the  Society  of 
Dilettanti.  4  parts  in  4  vols.  London,  1821, 
1797,  1840,  1881.  (See  Ionian  Antiquities, 
of  which  work  the  above  Part  I  (dated  1821) 
is  a  new  edition,  much  modified.) 

Antoine,  J.  D. 

Hotel  des  Monnaies  k  Paris  (plans,  etc.). 
Paris,  1826. 

Appert  and  Henlivaux. 

Verre  et  Verrerie.     Paris,  1894. 

La  Verrerie  depuis  vingt  ans.     Paris,  1895. 

Archaeologia ;  or  Miscellaneous  Tracts  relating  to 
Antiquity  [Periodical].  London,  1770- 
1794. 

Archaeological  Institute  of  America.  (See  Amer- 
ican Journal  of  Archaeology.) 

Archfiologische  Zeitung  [Periodical].  Berlin, 
1843-1885. 

Archeografo  Triestino,  Raccolta  di  opusculi  e 
notizie  per  Trieste  e  per  Plstria.  Trieste, 
1829-1837. 

Architectural  Association  of  London.  Visit  to  the 
Domed  Churches  of  Charente.     (See  Visit. ) 

Architectural  Publication  Society.  Dictionary  of 
Architecture.     8  vols.     London  (n.d.). 

Architectural  Record  ;  published  quarterly,  with 
illustrations  [Periodical].  New  York, 
1891-. 

Architectural  Review  [Periodical].  London,  1896- 
1901. 

Architecture  and  Building  [Periodical].  New 
York,  1883-. 

L*Architecture,  ;  Journal  Hebdomadaire  de  la 
Soci6t6  centrale  des  Architectes  frangais 
[Periodical].     Paris,  1888-. 

•  Architecture  Toscane  on  Palais,  Maisons,  et 
autres  Edifices  de  la  Toscane.  1  vol.  folio 
(n.d.). 
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Architekten  und  Ingenieur-Verein  ftlr  Nlederrhein 
und  Westfalen  :  Notizblatt.     Cologne,  1876. 

Archives  des  Missions  scientitiques  et  litt^raires ; 
choix  de  Rapports  et  Instructions.  Paris, 
1850-.     Continued  as  Nouvelles  Archives. 

Archives  .  .  .  Monuments  historiques.  (See  Com- 
mission.) 

Archivio  Storico  dell  Arte  [Periodical].  Rome, 
1889-. 

Archivio  Storico  Lombardo.  Giomale  della  So- 
ciety Storica  Lombarda  [Periodical].  Mi- 
lan, 1874-. 

Archivio  Veneto,  Nuovo  [Periodical].     1871-. 

Arco,  Carlo  d*. 

Delle  Arti  e  degli  Artifici  di  Mantova.    Man- 
tua, 1857. 
Istoria  della  vita  e  delle  opere  di  Giulio  Pippi 
Romano.     Mantua,  1842. 

Armstrong,  Robert. 

Chimneys  for  Furnaces,  Fireplaces,  and  Steam 
Boilers.     New  York,  1883. 

Armstrong,  Walter. 

Alfred  Stevens  ;  a  Biographical  Study.  Paris, 
1881. 

Arnold,  Friedrich. 

Der  Herzogliche  Palast  von  Urbino  .  .  .  mit 
erlauterndem  Texte.    Leipzig,  1857. 

*L*Art  pour  Tons,  Encyclop6iie  de  Tart  industriel 
et  d^coratif.  Paris,  1861-.  (Publication 
continued. ) 

L^Art,  (Beaux- Arts,  Arch^logie,  Litt^rature). 
Revue  mensuelle  illustr^  [Periodical]. 
Paris,  1874-. 

Artistes  Beiges  k  TEtranger,  Les.  Etudes  Bio- 
graphiques,  Historiques,  et  Critiques.  Brus- 
sels, 1857  and  1865. 

Artistes  C^I^bres,  Les.  A  series  edited  by  P. 
Leroi.     Paris  (n.d.). 

Arundel  Society.  London,  1854-1882.  Various 
publications.     (See  Ruskin.) 

Assier,  Alexandre. 

Les  Arts  et  les  Artistes  dans  Tancienne  Capitale 

de  la  Champagne.    Paris.  1876. 
Comptes  de  PGSuvre  de  TEglise  de  Troyea. 

1855. 
Les  Arts  et  les  Artistes  de  Troies.     (See  Les 
Arts  et  les  Artistes  de  Tancienne  Capitale 
de  la  Champagne.) 

♦Astrophysical  Journal  [Periodical]. 

Athenaeum,  The  [Periodical].     London. 

Atti  Memoriale  della  Reale  Deputazione  di  Storia 
patrice  per  le  Provincie  deir  Emilia  [Peri- 
odical].   Nuova  Serie,  1877-. 

Auer  und  Lange. 

Monuments  de  Vienne. 

Aufleger,  Otto,  und  Trautmann,  K. 

Mttnchener  Architektur  des  XVIII  Jahrhun- 
derts.     Munich,  1892. 

Avery  Architectural  Library,  Catalogue  of.  New 
York,  1895. 

Babeau,  Albert. 

Linard  Goutier  et  ses  fils,  peintres  Terriers. 

Troyes,  1888. 
Le  Louvre  et  son  histoire.    Paris,  1895. 
Babelon,  Ernest. 

Manuel  d^Archdologie  Orientale.      Chald^  — 
Assyrie — Perse — Syrie — 3\id6e — Ph^nicie 
Carthage.    Paris,  1888. 
Baedeker,  Kai*l. 

Palestine  and  Syria  Handbook  for  Travellers. 
Leipzig,  1876-1894. 
Bailey,  John  Denton. 

Sanitary  Engineering  .  .  .  Lectures  before  the 
School  of  Military  Engineering  at  Chatham. 
1876.    London,  1877. 
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Baker,  M.  N.,  and  Rafter,  George  W. 

Sewerage  and  Sewage  Disposal.     New  York 
and  London,  1893. 
Baldi,  Hernardino. 

Memorie    Concernenti    la    Citta   di    Urbino. 
Rome,  1727. 
Baldinucci,  Filippo. 

Notizie  del  Professore  del  Disegno  da  Cimabue 
in  Qua.    Florence,  1767. 
Baldus,  ^ouard  Denis. 

Monuments  Principaux  de  la  France.     Paris, 
1875. 
Baltard,  Victor  (Institut  de  France). 
Notice  sur  Caristie.    Paris,  1863. 
Villa  M^icis  &  Rome.    Paris,  1847. 
Bancroft,  Hubert  Howe. 

Native  Races  of  the  Pacific  States.     1875-1876. 
History  of  Central  America.     1882-1883. 
Bancroft,  Robert  M.,  and  Bancroft,  F.  J. 

Tall  Chimney  Construction  ;  a  Practical  Trea- 
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